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98-EAP-145

Department of Energy
Richland Operations Office

P.O. Box 550
Richland, Washington 99352

MAR 10 1998

004~976

Ms. L. J. Cusack, Manager
Hanford Facility RCRA Permit
State of Washington
Department of Ecology
1315 West Fourth Avenue
Kennewick, Washington 99336

Dear Ms. Cusack:

EMCD
4 n~o

TRANSMITTAL OF THE RAW DATA PACKAGE FROM SAMPLING AT THE 303-K
STORAGE FACILITY (S-3-1)

Please find enclosed the raw data package from sampling at the 303-K Storage Facility. The raw
data package is from the 303-K Storage Facility sampling event of October 29 and 30, 1997.
Submittal of the raw data package meets the requirement of the Hanford Facility Resource
Conservation and Recovery Act Penmit Condition V.14.B.b. Also enclosed are two tables for
cross-referencing the sample numbers to the sampling locations.

Should you have questions regarding this transmittal, please contact Ellen M. Mattlin, of my
staff, on (509) 376-2385.

Sincerely,

James E. Rasmussen, Director
Environmental Assurance, Permits,

EAP:EMM and Policy Division

Enclosures 2

cc w/o encl:
J. A. Remaize, BWHC
J. G. Adler, WMH
R. C. Bowman, WMH
R. H. Engelmann, WMH
J. A. Winterhalder, WMH

cc w/o encl:
J. K. Bartz, Ecology
C. D. Stuart, Ecology
J. J. Wallace, Ecology



Cross-Reference List of Sample Locations to Sample Numbers

Sample Type or Location Sample Number Sample Media

C1 BOMB44 Concrete

C2 BOMB46

C2 Duplicate BOMB47 "

C3 BOMB45

Concrete Equipment Blank BOMB48 Deionized Water

51 B0M903 Soil

S2 BOM906

S3 BOM901

S4 BOM904

S5 BOM911

S6 BOMY8"

S6 Duplicate BOM8Y9

S7 BOM900 "

58 B0M907

S8 Duplicate BOM12

S9 BOM8Y7

510 B0M904 "

SlO Duplicate B0M908

S11 Upper BOM914 "

S11 Lower B0M909

511 Lower Duplicate BOM913

S12 Upper BOM910

S12 Lower B0M905 "

Soil Equipment Blank (1st Day) BOM8Y6 Deionized water

Soil Equipment Blank (2nd Day) BOMB49 "



Cross-Reference List of Sample Numbers to Sample Locations

Sample Number Sample Type or Location Sample Media

BOMB44 C1 Concrete

BOMB45 C3

BOMB46 C2 "

BOMB47 C2 Duplicate "

BOMB48 Concrete Equipment Blank Deionized Water

BOMB49 Soil Equipment Blank (2nd Day)

BOM8Y6 Soil Equipment Blank (1st Day)

BOM8Y7 S9 Soil

BOM8Y8 S6

BOM8Y9 S6 Duplicate

BOM900 S7 "

BOM901 S3 "

B0M902 S4 "

B0M903 SI "

BOM904 SW0 "

BOM905 S12 Lower

B0M906 S2

B0M907 £8
BOM908 S10 Duplicate

B0M909 S11 Lower

BOM910 S12 Upper

B0M911 S5

B0M912 58 Duplicate

BOM913 Sli Lower Duplicate "

BOM914 S11 Upper
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MEMO
To: Data Package SDG# L10981
From: Sandra K Walls
Subject: Corrections Requested 2/2/98 / Received 2/27/98
Date: March 3, 1998

The attached FAX was received from LAS to address issues raised during log-in and technical
verification of the data package LI 0981.

Direction was provided for Sample Management to correct some of the issues and explanations
were provided concerning the remaining issues.

The attached FAX is to be treated as part of the data report and shall act as complete response to
all issues raised.

The data package shall be considered complete and ready for validation at this time.

000C2



LAS LABORATORIES, INC.
- Fax Cover Sheet -

Date: 2127198

Pages: 2 (including cover)

To: Ms. Sandy Walls
Rust Federal Services

Fax Phone: 509-372-1616 RECORD COPY
Office Phone: 509-373-0064

From: Mary B. Ford
LAS Laboratories Inc.

Subject: Response to Fax 2/5195
The document awompaning th FAX my ntiwn information tat is onidential and privileged. The infomutin s intended
for use of the inividual or ewly to whom it is directed, If you have received Nt FAX in rror, ples. nodify us by telephone
krnrndately so we can arnWe for ft rctevai of the dotments at no ost to yaL

Dear Sandy:

This fax is to document the response to the issues raised in your fax dated
215198.

1. SVOC table of contents: resubmission is not possible because you received
the original report and a copy. Due to our closure we are no longer keeping
document controlled copies of reports.

2. Pb analysis was performed by ICP Trace. This method has been used
instead of furnace for a couple of years now. The deviation was approved
during a telephone conversation but was not indicated in the case narrative.

3. ICP Trace page number 646 in the table of contents should be 464. Please
correct this at Hanford since there is no data package at LAS to correct and
resubmit.

4. There should only be one page to the radchem table of contents although it
does indicated two pages. Please correct at Hanford since there is no data
package at LAS to correct.
5. Form A-2 indicates missing TIC forms for semi-volatile analysis. A TIC form is
not applicable since the client only requested the analysis of a single compound,
pentachlorophenol.



2127198
page 2
L1 0981

6. Form A-6: a LAS level 4a was provided, the following documents are not
reported in this report and are not available due to the closure of LAS: post
digestion spike sample recovery, ICP serial dilution, ICP interelement correction
factor and ICP linear range. Standard addition results are only provided for
furnace analysis and therefore will not be reported. The instrument/method
detection limit is reported on the result form for each sample.

I apologize for not being able to provide all the documentation requested. If I
can be of any further assistance, please do not hesitate to call me at (702) 361-
1626 ext. 326.

Sincerely,

Mary B. Ford
Project Manager

cc Ms. Sharon Steele
Mr. Karl Pool

000GC4
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facsimile
T R A N S M ITTA L

to: Mary Ford
fax #: (702) 361-3137
re: Data Package L10981
date: 2/5/98
pages: 5 (including cover sheet)

cc: Briana Colley
Sharon Steele
Karl Pool

The attached checklists note missing items for the data report we received. Missing items
have been circled. Please take a few minutes to look them over and provide missing information
where possible. Also provide explanation for the items on the checklist that cannot be
completed.

Also Please Provide:

The table of contents for the Semi-VOA section does not include page numbers.
The rest of the contents pages in the package do provide page numbers. Please resubmit
corrected semi-voa contents page with page numbers.

As 7060 and Pb 7421 were requested on the chain of custody but results were
provided by 6010. Please enter into the appropriate case narratives an explanation for the
deviation from the requested methods. Please resubmit corrected case narratives.

The table of contents for the General Chemistry and Inorganic Chemistry section
lists an incorrect page number.
IX. Raw Data Package

B . IC P Trace ........................................................ 646
The page number should be 464. Please resubmit corrected contents page.

The table of contents for the radchem section notes page 1 of 2 but there is only
one page of contents. Please resubmit corrected contents page.

IF YOU HAVE ANY PROBLEMS PROVIDING ANY OF THESE CORRECTIONS, PLEASE
CONTACT ME AS SOON AS POSSIBLE.

Sandy Walls
(509) 373-0064



Package ID: LIO981

SEMI-VOLATILE ORGANIC DATA VERIFICATION CHECKLIST - FORM A-2

Review the data package for completeness and check off the items below. If any data review elements are missing, contact the laboratory

for re-submittal.

Data Packace Item Present? Yes No N/A

Quality Control (QC) Summary
' Surrogate Summary report X
* MS/MSD Summary report X
*Blank Summary report x
GO/MS tuning report X

Sample Data
*Sample reports x
*TIC reports for each sample X
RIC reports for all samples X
Raw and corrected spectra for all detected results X
Raw and corrected library search data for all

reported TIC X
Quantitation and calculation data for all TIC X

Standards Data
Initial calibration report X
RIC and quantitation reports for initial calibration X
Continuing calibration reports x
RIC and quantitation reports for cont. calibrations X
Internal standards summary report X

Raw QC Data
Tuning, spectra and mass lists X

Blank Data
Blank analysis report X
TIC reports for all blanks X
RIC and quantitative reports for blanks X
Raw and corrected spectra for all detected -

results in blanks X
Raw and corrected library search data for

all reported TIC X
Quantitation and caculation data for all TIC X

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Data
MS/MSD Analyis Reports X
RIC and quantitative reports for MS/MSD X

Additional Data
Moisture % solids data sheets X
Sample preparation sheets X

Comments Semi-VOA 8270

LCS report and summary were also reported.

Note: Checklist items required by *summary* data packages are identified by an asterisk (*) in front of the item.



Package 1D: L10981

INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST - FORM A-6

Review the data package for completeness and check off the items below. It any data review elements are

for re-submittal.

Present?Data Package Item

Cover page (CLP only)

Yes

nissing, contact the laboratory

No N/A

x

Sample Data
* Inorganic analysis data sheets

Standards Data
Initial and continuing calibration verification

CRDL standard for AA and ICP
(Detection limit verification)

QC Summary
* Blanks
ICP interference check summary

Spike sample recovery

* Duplicates (MSD)
* Laboratory control sample

( ICP serial dilutions_ )

1;11nstrument detectio~n limits

SICP inlerelement correction factors

(IP linear ranges
Preparation log
Instrument run log

Raw Data
ICP raw data
Furnace AA raw data
Flame AA raw data

Mercury raw data

Cyanide raw data
Additional Data

Moisture % solids data sheets
Sample preparation sheets

x

x

x

x
x
x

x
x

x
x

x

x

x

x

x

x
x
x

Ming As &

x
x

x

x

Metals Results for Water Samples
ICP 6010 (Barium, Beryllium, Cadmium, Chromium, Nickel & Silver)
ICP Trace 6010 (Arsenic & Lead)
GFAA 7471 (Mercury)

Comments

See also metals results for solid waste samples & metals results for soil samples

Note: Checklist items required by *summary* data packages are identified by an asterisk (*) in front of the item.



Package ID. L10981

INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST - FORM A-6

Review the data package for completeness and check off the items
for re-submittal.

below. If any data review elements are missing. contact the laboratory

Present?Data Package Item

Cover page (CLP only)

Yes No N/A

x

Sample Data
* Inorganic analysis data sheets

Standards Data
Initial and continuing calibration verification
CRDL standard for AA and ICP

(Detection limit verification)
QC Summary

* Blanks
LCP interference check summary
* Spike sample recovery

*- Pos-diestion spike sample recovery
* Duplicates (MSD)
* Laboratory control sample
Predard addition resul
ICP serial dilutions
Instrument detection limits
ICP interelement correction factor

S iGhnear ranges j
Preparation log
Instrument run log

Raw Data
ICP raw data
Furnace AA raw data
Flame AA raw data
Mercury raw data
Cyanide raw data

Additional Data
Moisture % solids data sheets
Sample preparation sheets

Comments Metals Results for Solid Waste Samples
ICP 6010 (Barium, Beryllium, Cadmium, Chromium, Nickel & Silver)
ICP Trace 6010 (Arsenic & Lead)
GFAA 7471 (Mercury)

See also metals results for water samples & metals results for soil samples

x

x

x

x
x
x

x
x

x
x

x

x

x

x

x
x

x
x

(Missing As & Pb)

x
x

x

x

Note: Checklist items required by 'summary' data packages are identified by an asterisk (*) in front of the item.



Package ID: L10981

INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST - FORM A-6

Review the data package for completeness and check off the items below. If any data review elements are

for re-submittal.

Present?Data Package Item

Cover page (CLP only)

Yes

missing, contact the laboratory

No N/A

x

Sample Data
* Inorganic analysis data sheets

Standards Data
Initial and continuing calibration verification
CRDL standard for AA and ICP

(Detection limit verification)
CC Summary

* Blanks
ICP interference check summary

* Spike sample recovery
* Post-digestion spike sample recovery t
* Duplicates (MSD)

* Laboratory control sample
Sendard addition s

SICP serial dilutions
SInstrument detection limits
SICP interelement correction factors ).
(~ICP linear ranges_.)

Preparation log
Instrument run log

Raw Data
ICP raw data
Furnace AA raw data
Flame AA raw data
Mercury raw data
Cyanide raw data

Additional Data
Moisture % solids data sheets
Sample preparation sheets

Comments Metals Results for Soil Samples
ICP 6010 (Barium, Beryllium, Cadmium, Chromium, Nickel & Silver)
ICP Trace 6010 (Arsenic & Lead)
GFAA 7471 (Mercury)

See also metals results for water samples & metals results for solid waste samples

x

x

x

x
x
x

x
x

x
x

x

x

x

X-

x

x
x
x
x
x

x
x

x

Note: Checklist items required by *summary* data packages are identified by an asterisk () in front of the item.

(Mifssing A~s &,)



LAS Laboratories, Inc.

WASTE MANAGEMENT HANFORD

METALS, CHLORIDE, NITRATE,
SEMIVOLATILE ORGANICS AND

ISOTOPIC

LOG-IN NUMBER

QUOTATION NUMBER

DOCUMENT FILE NUMBER

SAF NUMBER

07_09726-45DAY

1105756

R98-001

0 CI

LAS LABORATORIES, INC. * 975 Kelly Johnson Drive - Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 - Facsimile 702-361-8146

RECOMD
SDLA

ANALYTICAL DATA REPORT

FOR

NITRITE,
URANIUM

L10981



January 26, 1998

Mr. Karl Pool
Waste Management Hanford
1820 Terminal Dr., Rm. 139
Richland, WA 99352

Note: LAS Laboratories, Inc. regrets to inform you of the laboratory shut down
effective January 19, 1998. The original and a copy of the data package are
enclosed in this data report. These data packages will be the only copies you
will receive from us because of the operation's closure.

RE: Log-in No: L10981
Quotation No: Q709726-45DY
Document File No: 1105756
SAF No: R98-001

The attached data report contains the analytical results of samples that were submitted to
LAS Laboratories, Inc. on 5 November 1997. The temperature of the cooler upon receipt was
30 C. All sample containers coincided with the chain-of-custody documentation. All sample
containers were received intact. Samples were received in time to meet the analytical holding
time requirements. All discrepancies (if applicable) identified upon receipt of the samples have
been forwarded to the client and are documented in the enclosed chain-of-custody records.
(See attached Sample Receiving Checklist for details).

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Mary B. Ford at
(702) 361-3955, extension 326.

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

Sincerely,

Mary B. Ford
Acting Client Services Manager

cc: Client Services
Document Control

A2LA. ISO/IEC Guide 25. Section 13.2: The following results relate only to those sample. tested. Thi report shall not be reproduced except in full. wabou the
written approval of LAS.

000j0



LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105756
Page 1

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on November 5, 1997. The samples were logged in as
L10981 and were prepared and analyzed for:

A. Method 300.0 Chloride, Nitrate, and Nitrite

Method Blanks

* Concentration levels of all requested analytes in method blanks were below reporting
detection limits.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times with the exception
of samples analyzed in method 300.0 Nitrate and Nitrite. These samples were
received and analyzed outside of holding time. Affected sample results are flagged
with an "H".

Internal Quality Control

* All Internal Quality Control were within acceptance limits.

M.B. Watson-Garrett
Prepared By

12/23/97
Date

4, C

ill

010003



LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105756
Page 2

CASE NARRATIVE
INORGANIC METALS ANALYSES

WATERS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,
initial and continuing calibration blanks, method blank(s), laboratory control sample(s),
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion)
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s).

Preparation and Analysis Requirements

* All water samples for total metals analysis were received on November 5, 1997. The
samples were prepared and analyzed as LAS Batch 1105 mwl. Sample BOMB48
(L10981-93) was used for matrix spike and matrix spike duplicate analyses.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times with the following
exception: The samples for mercury were analyzed outside of the twenty-eight day
holding time. All associated samples are flagged with an "H".

Method Blanks

* The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

* All Internal Quality Control were within acceptance limits.

* The samples were analyzed by Method 6010 ICP Metals, Method 6010 ICP Trace and
Method 7470 Mercury.

0 The run log included in this report has been electronically generated. The run log
which has been signed by the analyst and secondary reviewer is included in the raw
data and kept on file at LAS Laboratories, Inc.

Shellee McGrath December 31, 1997
Prepared By Date

000C-04



LAS Laboratories. Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105756
Page 3

CASE NARRATIVE
INORGANIC METALS ANALYSES

SOLID WASTE

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,
initial and continuing calibration blanks, method blank(s), laboratory control sample(s),
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion)
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s).

Preparation and Analysis Requirements

* All solid waste samples for total metals analysis were received on November 5, 1997.
The samples were prepared and analyzed as LAS Batch 1105 mw3. Sample BOMB44
(L10981-68) was used for matrix spike and matrix spike duplicate analyses.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times with the following
exception: The samples for mercury were analyzed outside of the twenty-eight day
holding time. All associated samples are flagged with an "H".

Method Blanks

* The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

* All Internal Quality Control were within acceptance limits with the following exception:
The matrix spike recovery for mercury (-8.9%) was outside of acceptance limits. The
matrix spike duplicate recovery for mercury was also outside of acceptance limits
(57%). The acceptable recovery based on the LCSS ERA Lot#222 (mercury 63%)
supports that the analytical system was operating within control limits.

* The RPD between the MS and MSD was outside of acceptance limits for mercury and
lead. All associated samples are flagged with an "".

* The matrix spike recovery for lead exceeded the 75-125% acceptance limit, however,
the sample concentration is considered significant (i.e., greater than four times the
spiking level) relative to the amount spiked into the sample. Therefore, the data are
not qualified.

GIOC05



LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1-105756
Page 4

* The samples were analyzed by Method 6010 ICP Metals, Method 6010 ICP Trace and
Method 7471 Mercury.

* The run log included in this report has been electronically generated. The run log
which has been signed by the analyst and secondary reviewer is included in the raw
data and kept on file at LAS Laboratories, Inc.

Shellee McGrath
Prepared By

December 31, 1997
Date

I I
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LAS Laboratories. Inc. Log-in No. L10981
Quotation No. 0709726-45DAY

Document File No. 1105756
Page 5

CASE NARRATIVE
INORGANIC METALS ANALYSES

SOILS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,
initial and continuing calibration blanks, method blank(s), laboratory control sample(s),
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion)
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s).

Preparation and Analysis Requirements

* All soil samples for total metals analysis were received on November 5, 1997. The
samples were prepared and analyzed as LAS Batch 1105 mw2. Sample BOM909
(L10981-72) was used for matrix spike and matrix spike duplicate analyses.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times with the following
exception: The samples for mercury were analyzed outside of the twenty-eight day
holding time. All associated samples are flagged with an "H".

Method Blanks

* The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

* All Internal Quality Control were within acceptance limits.

* The samples were analyzed by Method 6010 ICP Metals, Method 6010 ICP Trace and
Method 7471 Mercury.

* The run log included in this report has been electronically generated. The run log
which has been signed by the analyst and secondary reviewer is included in the raw
data and kept on file at LAS Laboratories, Inc.

Shellee McGrath
Prepared By

December 31, 1997
Date

GOOC07



LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105756
Page 6

Organic Analytes - Case Narrative

General Introduction

The Case Narrative associated with the determination of organic analytes is separated into three (3)
sections as follows:

SECTION 1

A brief word processed description of each method reported in this package. This is a general
summary of the procedures used and quality control measures applied. It is not intended to include
client-specific requirements. Results relating to initial calibration criteria and continuing calibration
criteria are included in this section. This section will also describe any unusual events or important
observations from the processing of the samples for each method. The initials of the reporting
specialist compiling the Case Narrative with the date compiled will be at the end of this section.

SECTION 2

2. An Exception Report for each method printed from our data base that summarizes the results
of all quality control (CC) measures. A separate Exception Report is included for each "QC
Group" necessary for each method. At LAS, a OC Group is also called a "workgroup", or more
descriptively, a "CC Batch". Each Exception Report includes:
a. A table listing all the samples in the QC Group by LAS Sample ID and Client Sample ID

with the date analyzed and Analytical Batch.
b. Statement(s) relating to holding times for all samples in the QC Group.
c. Statement(s) relating to the Method Blank (MB) for all samples in the QC Group.
d. A list of all samples in the CC Group requiring reanalysis for dilution(s) or QC outliers.
e. A list of all samples in the CC Group that failed surrogate recovery criteria with the

recovery obtained and the Acceptance Limits.
f. A list of all CC Samples that failed recovery criteria with the recovery obtained and the

Acceptance Limits. The CC Samples are a laboratory control sample (LCS) and a
matrix spike (MS)/matrix spike duplicate (MSD) pair. If insufficient sample exists for
a MS/MSD pair, a laboratory control sample duplicate (LCSD) is included. Some
methods call for a LCS/LCSD pair instead of a MS/MSD and some for MS/MSD and
LCS/LCSD pairs.

g. A list of all samples in the CC Group that failed internal standard criteria with the
integrated areas of the internal standard(s) and their retention times. Note: Applicable
to gas chromatography/mass spectrometry GC/MS methods only.

SECTION 3

A table describing all LAS default data qualifiers (flags) used to qualify the data reported on the result
forms. Client-specific qualifiers may augment or replace these LAS default qualifiers.

W0 0 0 0 3
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LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105756
Page 7

Method 8270 Semivolatile Organic Compounds

This method identifies and quantifies semivolatile organic compounds using gas chromatography/mass
spectrometry (GC/MS). Samples are extracted with an organic solvent to separate the compounds of
interest from the sample matrix. The extract may be subjected to certain cleanup procedures to
remove potential interferences. The extract is then concentrated to a final volume, and the compounds
in the extract are identified and quantified using GCIMS. The GCIMS identifies compounds based on
the retention time of the compound and a comparison between the mass spectrum of the extract and
a standard. Compounds are quantified based on the detector response of a "quant" ion from each
compound compared to the response of an ion from an internal standard.

Each time that samples are extracted a collection of quality control check samples are also extracted.
A MB is extracted to verify that the laboratory procedures are not contaminating the samples. A LCS
is extracted that contains most or all target analytes in a matrix which does not interfere with the
analytical procedure. Recoveries of the target analytes in the LCS are compared to control limits to
verify that the analytical systems are operating properly. MS/MSD samples are also prepared with
each extraction batch, when sufficient sample exists. The MS and MSD samples are portions of client
samples that have been spiked identically to the LCS. Recoveries of the spiked target analytes can be
used to estimate the accuracy and precision of the measurements in a real client sample matrix, and
they can be used to determine the effect of the sample matrix on the analytical procedures. In cases
where there is not enough sample for an MS and MSD, a duplicate of the LCS, a LCSD, is prepared.
Every sample, MB, MS, MSD, and LCS is spiked with surrogate compounds before extraction.
Recoveries of the surrogate compounds are used to verify performance of the analytical systems on
a sample by sample basis. A group of samples extracted together is called an extraction batch or a
OC Group. The procedure used for extraction depends on the sample matrix, so samples with different
matrices (e.g. solids, aqueous liquids, solvent-miscible organic fluids, etc.) will be extracted in separate
QC Groups.

Before extracts are analyzed the instrument must be tuned and must have an acceptable five-point
initial calibration. Daily, the instrument is tuned and a continuing calibration verification is analyzed
to determine if the initial calibration is still valid. Extracts are then run in twelve-hour sequences from
the time of the tune. Each sample extract is spiked with internal standards before analysis. The
internal standards verify stability of the instrument on a extract by extract basis. A group of extracts
analyzed within a twelve-hour tune time is called an Analytical Batch. The Exception Report(s) in the
following section describe any quality control outliers or comments pertaining to each QC Group.

Results relating to initial and continuing calibration criteria are as follows:
All initial calibration criteria were met.
All continuing calibration criteria were met.

Unusual events or important observations from the processing of the samples are as follows:

The following samples were analyzed outside of holding time: BOM911 (-10981-63), BOM911
(L1i0981-63) DL, BOM914 (Li0981-51), and 55854MSD.

Lydia M. Coleman January 26. 1998
Prepared By Date

000009
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LAS LABORATORIES

SEMI-VOLATILE ORGANICS BY GC/MS
EXCEPTION REPORT
QC GROUP: 8270 SEMI-VOLATILES_55854

SAMPLE SUMMARY

LAS Sample

55854LCS
55854MB
55854MS
55854MSD
L10981-58
L10981-59
L10981-60
L10981-61
L10981-62
L10981-63
L10981-63
L10981-52
L10981-53
L10981-54
L10981-55
L10981-56
L10981-57
L10981-46
L10981-47
L10981-48
L10981-49
L10981-50
L10981-51
L10981-51

ID Client Sample ID

Lab Ctrl Sample
Method Blank
BOM911
BOM911
BOMBY7
BOMBY8
BOMBY9
BOM900
BOM901

DL BOM902
BOM902
BOM903
BOM904

BOM905
BOM906
BOM907
BOM908
BOM909
8OM910
BOM911
BOM912
BOM913
BOM914

RE BOM914

Date Analyzed

20-DEC-97
20-DEC-97
21-DEC-97
13-JAN-98
21-DEC-97
21-DEC-97
21-DEC-97
21-DEC-97
21-DEC-97
24-DEC-97
12 -JAN- 98
21-DEC-97
21-DEC-97
21-DEC-97
21-DEC-97
21-DEC-97
21-DEC-97
20-DEC-97
20-DEC-97
20-DEC-97
20-DEC-97
21-DEC-97
21-DEC-97
24-DEC-97

21:28
20:55
07:54
18:08
04:35
05:08
05:41
06 :14
06:47
15:15
13:21
01:19
01:52
02:24
02 :57
03:30
04 :03
22 :01
22 :34
23:07
23:40
00:13
00:46
14 :43

Analytical Batch

122097-8270-K2
122097-8270-K2
122097-8270-K2
011398-8270-K
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122497-8270-K
011298-8270-K
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122097-8270-K2
122497-8270-K

HOLDING TIMES
__X__ The extraction holding times were met.

X_ The analytical holding time was exceeded. See QC group summary for listing.

QC GROUP SUMMARY

LAS Sample ID Client Sample ID

55854MSD
L10981-63
L10981-63
L10981-51

BOM911
BOM902
BOM902
BOM914

The following analytical holding times were
Analysis Date Analytical Holding Time

13 - JAN- 98
24-DEC-97
12-JAN-98
24-DEC-97

22-DEC-97
22-DEC-97
22-DEC-97
22-DEC-97

METHOD BLANK

_X_ No target analytes were detected in the method blank(s)

SAMPLE RESULTS

LJ7168STANDARD Y Page 1 L10981 HANFORD 45 DAY 14-JAN-98

000610

exceeded.
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LAS LABORATORIES

SEMI-VOLATILE ORGANICS BY GC/MS
EXCEPTION REPORT
OC GROUP: 8270 SEMI-VOLATILES_55854

X_ The following samples required reanalysis for either dilutions or QC outliers.

LAS Sample ID Client Sample ID

L10981-63
L10981-51

BOM902
BOM914

_X_ The following samples required a dilution.

LAS Sample ID Client Sample ID

L10981-63 BOM902

Dilution

10

SURROGATE RECOVERIES

_X_ All surrogate recoveries met criteria for this QC group.

QC SAMPLE RESULTS

_X_ All QC samples met criteria for this QC group.

_X_ The following samples failed the internal standard criteria for this QC group.

CUSTCER ILAS J CRY) (RY) I
SAMPLE ID SAMPIE ID Are 4 ,T I Arts . Wt # Area I .

1BOM914 1L10981-51 1 1639161 11.991 108298*1 17.181 1238271 19.8

IS4 (PHN)
ISS (CRY)
IS6 (PRY)

Phenanthrene-dlO
Chrysene-d12
Perylene-d12

J7 I 1 C a Jl6 
*ND

Y rage 2 L10981 HANFORD 45 DAY

000011
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LAS LABORATORIES

SEMI-VOLATILE ORGANICS BY GC/MS
EXCEPTION REPORT
QC GROUP: 8270 SEMI-VOLATILES_55968

SAMPLE SUMMARY

LAS Sample ID Client Sample ID

Lab Ctrl Sample
Method Blank
BOMB44
BOMB44
BOMB44

Date Analyzed

20-DEC-97
20-DEC-97
20-DEC-97
20-DEC-97
20-DEC-97

15:06
14:38
16:11
16:44
15:37

Analytical Batch

122097-8270-K
122097-8270-K
122097-8270-K
122097-8270-K
122097-8270-K

HOLDING TIMES
X All holding times were met for samples in this QC group.

_X The extraction holding times were met.
X The analytical holding times were met.

METHOD BLANK

X_ No target analytes were detected in the method blank(s).

SAMPLE RESULTS

_X No samples in the QC group required reanalysis.

X_ No samples in the QC group required a dilution.

SURROGATE RECOVERIES

X__ All surrogate recoveries met criteria for this QC group.

QC SAMPLE RESULTS

X__ All QC samples met criteria for this QC group.

X__ The following samples failed the internal standard criteria for this QC group.

CUfTOMER PAJI{PCB) )s3 r)
EAPEID & 64 WG*I ID area #' RY 4 Area I RT' # Anta I

Lab Ctrl S mpleRE 56559LCS RE 71929 5.52 216038 6.85 43416* 9.2

IS1 (DCB) - 1,4-Dichlorobenzene-d4
IS2 (NPT) - Naphthalene-dB
IS3 (ANT) = Acenaphthene-dl-

LJ716STANDARD Y Page 1 L10981 HANFORD 45 DAY 05-JAN-98

000012
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LAS LABORATORIES

SEMI-VOLATILE ORGANICS BY GC/MS
EXCEPTION REPORT
QC GROUP: 8270 SEMI-VOLATILES_55968

CUTOmL 4P) Iss(CmrY 16{PY
SLmPtE ID SAMPLZP Area fR J Area # 'RTI Area R AT 0

ab Ctrl samplaRE 756s59LCs RE 1167f9 11.97 70227 17.16 5103* 19.7S

IS4
IS5
IS6

(PHN) - Phenanthrene-dC
(CRY) - Chrysene-d12
(PRY) - Perylene-d12

LJ7168STANDARD Y Page 2 L10981 HANFORD 45 DAY 05-JAN-98
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LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105756
Page 8

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Alpha Spectrometry I

Analytical Method Uranium Isotopic

The uranium isotopic analysis was performed using standard operating procedure, LAL-91-
SOP-0108. The samples were analyzed in workgroups 55964, 55965 and 56823.

Workgroup 55964: Samples BOM905, BOMEY7, BOM900, and BOM902 (L10981-35, 39,
42, and 44) were re-analyzed in workgroup 56823 due to low chemical recoveries. No results
for these samples were reported with this workgroup. The instrument calibration verification
met criteria. The yield tracer recoveries were within OC criteria. The method blank results
were greater than the minimum detectable activity (MDA), but lower than the reporting
detection limit (RDL); the data was reported. The laboratory control sample (LCS) recoveries
were within QC criteria. The duplicate (DUP) recoveries were within 0C criteria. No other
re-analyses were performed.

Workgroup 55965: The instrument calibration verification met criteria. The yield tracer
recoveries were within QC criteria. The method blank results were greater than the MDA, but
below the RDL; the data was reported. The LCS recoveries were within QC criteria. The DUP
recoveries were within 0C criteria. Tailing corrections were made on the DUP and samples
BOMB44, BOMB46, and BOMB47 (L10981-23, 25, and 26) due to tailing of the U-234 peak
into the U-235 peak. The DUP and all client samples, with the exception of U-235 of sample
BOMB46 (L10981-26), had MDAs above the RDL due to sample volumes used for analysis
being reduced due to the elevated sample activity. Since the activity in the samples was well
above the MDA, the data was reported. No re-analyses were performed.

000014



LAS Laboratories, Inc. Log-in No. L10981
Quotation No. 0709726-45DAY

Document File No. 1105756
Page 9

Workgroup 56823: The instrument calibration verification met criteria. The yield tracer
recoveries were within OC criteria. The U-234 and U-238 method blank results were greater
than the MDA, but below the RDL; the data was reported. The U-235 method blank results
were within QC criteria. The LCS recoveries were within QC criteria. The DUP recoveries
were within OC criteria. Sample BOM902 (L10981-44) U-234 had an MDA above the RDL
due to the sample volume used for analysis being reduced due to the elevated sample activity.
Since the activity in the sample was well above the MDA, the data was reported. No.re-
analyses were performed.

Yvonne M. Jacoby
Prepared By

December 30, 1997
Date

I

000015



LAS Laboratories, Inc.
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 02/28/97]

For Use on the Analytical Data Reporting Forms

For CLP Analyses Only - Reported value is less than the contract required detection
B limit (CRDL) but greater than or equal to the instrument detection limit (IDL).

For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the
C associated blank whose concentration was greater than the reporting detection limit

(RDL), or instrument detection limit (IDL) for client samples that require "B" flags.

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

Sample analysis performed outside of method-or client-specified maximum holding time
H requirement.

M For CLP Analyses Only - Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

For CLP Reporting Only - Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).

W For AAS Only -- Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X, Y, or Z Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

For Use on the QC Data Reporting Forms

al The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration
was below the RDL.

Used as footnote designations on the QC summary form.
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LAS Laboratories, Inc.
DATA QUALIFIERS FOR ORGANIC ANALYSES

fRevised 02/28/97]

For Use On The Analytical Data Reporting Forms

A For CLP analyses Only - The TIC is a suspected aldol-condensation product.

Any constituent that was also detected in the associated blank whose concentration was
B greater than the practical or reporting detection limit (PQL or RDL), or method detection

limit (MDL) for client samples that require "J" flags to be reported.

C Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only]

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation
is not possible due to surrogates being diluted out of the samples during the course of the
analysis.

E Constituent concentration exceeded the calibration range.

G The quantitation is not gasoline or diesel but believed to be some other combination of
hydrocarbons.

Sample analysis performed outside of method- or client-specified maximum holding time
H requirement.

Estimated value -- (1) constituent detected at a level less than the RDL or PQL and
J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP

Reporting Only).

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on
N mass spectral library search.

NQ Analyte detected, but Not Quantified; see result from subsequent analysis

For CLP Reporting Only -- The percent difference between the concentrations detected
P on both GC columns was greater than 25 percent [pesticide/PCB analyses only].

For CLP Reporting Only - Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).

X, Y, or Z Analyst-defined qualifier.

N/A in the % moisture cell indicates that data are reported on an "as received" basis. A
N/A value in the % moisture cell indicates that data are reported based on a "dry weight"

(% Moisture) basis.

For Use On The QC Data Reporting Forms

QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory
* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked

duplicate) exceeded acceptance limits.

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be
a' evaluated due to insufficient spiking level compared to the elevated sample analyte

concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration was
below the RDL.

Used as footnote designations on the QC Summary Form.
00001-



LAS Laboratories, Inc.
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 04/05/96]

For Use on the Analytical Data Reporting Forms

Any constituent that was detected in the associated method blank at a
B concentration was greater than the reporting detection limit (RDL).

C The minimum detectable activity exceeded the RDL due to the residue weight
limitations forcing a volume reduction.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- Full width half max exceeded the acceptance
limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data Reporting Forms

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a] The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b' 7The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

Used as foot note designations on the QC summary form.
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratory Client Collect Receive Due
Sample fusber Sample Wuuber Dat. Date PR Date

L10981-1
Temp 3
Location: 157
SolidWaste 8
SolidWaste 8

L10981-2
Temp 3
Location: 157
SolidWaste 8
SolidWaste 8

L10981-3
Temp 3
Location: 157
SolidWaste 8
SolidWaste 8

L10981-4
Temp 3
Location: 157
SolidWaste 8
SolidWaste 8

BOMB44

S RAD PERCENT
S SCREENING

BOMB45

S RAD PERCENT
S SCREENING

BOMB46.

S RAD PERCENT
S SCREENING

BOMB47

S RAD PERCENT
S SCREENING

30-OCT-97 05-NOV-97 20-DEC-97

SOLIDS

30-OCT-97 05-NOV-97 20-DEC-97

SOLIDS

30-OCT-97 05-NOV-97 20-DEC-97

SOLIDS

30-OCT-97 05-NOV-97 20-DEC-97

SOLIDS

L10981-5
Temp 3
Location:
Soil
Soil

L10981-6
Temp 3
Location:
Soil
Soil

L10981-7
Temp 3
Location:
Soil
Soil

BOM909

157
4
4

157
4
4

S RAD PERCENT
S SCREENING

30-OCT-97 05-NOV-97

SOLIDS

BOM910

S RAD PERCENT
S SCREENING

20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97

SOLIDS

BOM9,11

157
4 S RAD PERCENT
4 S SCREENING

20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97

SOLIDS

20-DEC-97

Hold:28-APR-98

Page 1
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratory Client 2>. toii ot Receive Due
Bauple ntet Sample )iuuber Dat#, Date PR bate

L10981-8
Temp 3
Location:
Soil
Soil

L10981-9
Temp 3
Location:
Soil
Soil

L10981-10
Temp 3
Location:
Soil
Soil

L10981-11
Temp 3
Location:
Soil
Soil

L10981-12
Temp 3
Location:
Soil
Soil

L10981-13
Temp 3
Location:
Soil
Soil

L10981-14
Temp 3
Location:
Soil
Soil

BOM912

157
4 S RAD PERCENT
4 S SCREENING

BOM913

157
4
4

S RAD PERCENT
S SCREENING

BOM914

157
4 S RAD PERCENT
4 S SCREENING

SOLIDS

BOM903

157
4 5 RAD PERCENT
4 S SCREENING

BOM904

157
4 S RAD PERCENT
4 S SCREENING

BOM905

157
4 S RAD PERCENT
4 S SCREENING

BOM906

157
4 S RAD PERCENT
4 S SCREENING

SOLIDS

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97

SOLIDS

20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

29-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:27-APR-98

29-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:27-APR-98

30-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:28-APR-98

29-OCT-97 05-NOV-97

SOLIDS

20-DEC-97

Hold:27-APR-98

Page 2
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratory' Client -Cal1t Receive Due
snmpl# Wuuber Sample Wuuber Date Date PR Date

L10981-15
Temp 3
Location:
Soil
Soil

L10981-16
Temp 3
Location:
Soil
Soil

L10981-17
Temp 3
Location:
Soil
Soil

L10981-18
Temp 3
Location:
Soil
Soil

BOM907

157
4
4

157
4
4

157
4
4

157
4
4

L10981-19
Temp 3
Location: 157
Soil
Soil

4
4

S RAD PERCENT
S SCREENING

30-OCT-97

SOLIDS

BOM908

S RAD PERCENT
S SCREENING

BOM8Y7

S RAD PERCENT
S SCREENING

BOM8Y8

S RAD PERCENT
S SCREENING

BOMBY9

S RAD PERCENT
S SCREENING

05-NOV-97 20-DEC-97

Hold:28-APR-98

30-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:28-APR-98

29-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:27-APR-98

29-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:27-APR-98

29-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:27-APR-98

L10981-20
Temp 3
Location: 157
Soil
Soil

4
4

BOM900

S RAD PERCENT
S SCREENING

29-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:27-APR-98

L10981-21
Temp 3
Location:
Soil
Soil

BOM901

157
4
4

S RAD PERCENT
S SCREENING

29-OCT-97

SOLIDS

05-NOV-97 20-DEC-97

Hold:27-APR-98

Page 3
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratory, Clint Co.le.t Rece... Due
Sample Nuber Sauple Wuabert Dats Date P Date

L10981-22
Temp 3
Location: 157
Soil
Soil

4
4

L10981-23
Temp 3
Location: 157
SolidWaste 8

L10981-24
Temp 3
Location: 157
SolidWaste 8

L10981-25
Temp 3
Location: 157
SolidWaste 8

L10981-26
Temp 3
Location: 157
SolidWaste 8

BOM902 1.

S RAD PERCENT SOLIDS
S SCREENING

BOMB44 r

S U-ISOTOPIC LAL-0108

BOMB45 &-'

S U-ISOTOPIC LAL-0108

BOMB46 u-

S U-ISOTOPIC LAL-0108

OMB47 %"

S U-ISOTOPIC LAL-0108

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97

Hold:28-APR-98

30-OCT-97 05-NOV-97

20-DEC-97

20-DEC-97

Hold:28-APR-98

L10981-27
Temp 3
Location:
Soil

L10981-28
Temp 3
Location:
Soil

L10981-29
Temp 3
Location:
Soil

L10981-30
Temp 3
Location:

BOM909 &.z

157
4 S U-ISOTOPIC LAL-0108

OM910 V

157
4 S U-ISOTOPIC LAL-0108

BOM911 '-

157
4 S U-ISOTOPIC LAL-0108

BOM912 V

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

157

Page 4
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln0i)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

L.bo.tory Client Collect Receive Due
Sa0ple fuster Sample Mumber Dats Date PR Dat.

4 S U-ISOTOPIC LAL-0108 Hold:28-APR-98

L10981-31
Temp 3
Location:
Soil

L10981-32
Temp 3
Location:
Soil

L10981-33
Temp 3
Location:
Soil

L10981-34
Temp 3
Location:
Soil

L10981-35
Temp 3
Location:
Soil

L10981-36
Temp 3
Location:
Soil

L10981-37
Temp 3
Location:
Soil

L10981-38
Temp 3
Location:
Soil

BOM913 &-

157
4 S U-ISOTOPIC LAL-0108

BOM914 -'-

157
4 S U-ISOTOPIC LAL-0108

BOM903

157
4 S U-ISOTOPIC LAL-0108

BOM904 V

157
4 S U-ISOTOPIC LAL-0108

BOM905 -

157
4 S U-ISOTOPIC LAL-0108

BOM906

157
4 S U-ISOTOPIC LAL-0108

BOM907

157
4 S U-ISOTOPIC LAL-0108

BOM908 V

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98

29-OCT-97 05-NOV-97

Hold:27-APR-98

30-OCT-97 05-NOV-97

20-DEC-97

20-DEC-97

Hold:28-APR-98

29-OCT-97 05-NOV-97

Hold:27-APR-98

30-OCT-97 05-NOV-97

20-DEC-97

20-DEC-97

Hold:28-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

157
4 S U-ISOTOPIC LAL-0108 Hold:28-APR-98

Page 5
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Labarttory Client Collect Receive Due
Sample tutber Sasple Date Data PR Date

L10981-39
Temp 3
Location:
Soil

L10981-40
Temp 3
Location:
Soil

L10981-41
Temp 3
Location:
Soil

L10981-42
Temp 3
Location:
Soil

L10981-43
Temp 3
Location:
Soil

L10981-44
Temp 3
Location:
Soil

BOMSY7 L-

157
4 S U-ISOTOPIC LAL-0108

BOMBY8 -'

157
4 S U-ISOTOPIC LAL-0108

BOMBY9 -

157
4 S U-ISOTOPIC LAL-0108

BOM900

157
4 S U-ISOTOPIC LAL-0108

BOM901 V

157
4 S U-ISOTOPIC LAL-0108

BOM902
61-

157
4 S U-ISOTOPIC LAL-0108

29-OCT-97 05-NOV-97

Hold:27-APR-98

29-OCT-97 05-NOV-97

20-DEC-97

20-DEC-97

Hold:27-APR-98

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98

L10981-45 BOMB44
pentachlorophenol; Temp 3
Location: 157
SolidWaste 8 S 8270 SEMI-VOLATILES

30-OCT-97 05-NOV-97 20-DEC-97

Hold:13-NOV-97

Th%1fl~ an

pentachlorophenol; Temp 3
Location: 157
Soil

U7

4 S 8270 SEMI-VOLATILES

30-OCT-97 05-NOV-97 20-DEC-97

Hold:13-NOV-97

L10981-47 BOM910 .- '

pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

30-OCT-97 05-NOV-97 20-DEC-97

Hold:13-NOV-97

Page 6
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratory Client Collect Receive Due
Sample Number Satpli tumber Dats Date PR Date

L10981-48 BOM911 V
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

L10981-49 BOM912 -/

pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

30-OCT-97

Hold:13-NOV-97

30-OCT-97

Hold:13-NOV-97

05-NOV-97

05-NOV-97

20-DEC-97

20-DEC-97

L10981-50 BOM913 '
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

30-OCT-97 05-NOV-97 20-DEC-97

Hold:13-NOV-97

L10981-51 BOM914 -
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

30-OCT-97 05-NOV-97 20-DEC-97

Hold:13-NOV-97

L10981-52 BOM903 L-
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VQLATILES

29-OCT-97 05-NOV-97 20-DEC-97

Hold:12-NOV-97

L10981-53 BOM904 V
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

29-OCT-97 05-NOV-97 20-DEC-97

Hold:12-NOV-97

L10981-54 BOM905 V'
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

30-OCT-97 05-NOV-97 20-DEC-97

Hold:13-NOV-97

L10981-55 BOM906
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

29-OCT-97 05-NOV-97 20-DEC-97

Hold:12-NOV-97

L10981-56 BOM907
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

Page

30-OCT-97 05-NOV-97 20-DEC-97

Hold:13-NOV-97
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratory Client Collect Receive Due
sample 1u2Nbe S.ple .u.bor Dat& Date PR Date

L10981-57 BOM908
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

30-OCT-97 05-NOV-97 20-DEC-97

Hold:13-NOV-97

L10981-58 BOM8
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI

L10981-59 BOM8
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI

Y7 L-

-VOLATILES

Y8 -

-VOLATILES

29-OCT-97 05-NOV-97

Hold:12-NOV-97

29-OCT-97 05-NOV-97

20-DEC-97

20-DEC-97

Hold:12-NOV-97

L10981-60 BOM8Y9-
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

L10981-61 BOM900--'
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

29-OCT-97 05-NOV-97 20-DEC-97

Hold:12-NOV-97

29-OCT-97 05-NOV-97 20-DEC-97

Hold:12-NOV-97

L10981-62 BOM901 -
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES

29-OCT-97 05-NOV-97 20-DEC-97

Hold:12-NOV-97

L10981-63 BOM902
pentachlorophenol; Temp 3
Location: 157
Soil

-7

4 S 8270 SEMI-VOLATILES

29-OCT-97 05-NOV-97 20-DEC-97

Hold:12-NOV-97

L10981-64
Temp 3
Location: 157
SolidWaste 8
SolidWaste 8
SolidWaste 8

BOMB44 %

S 300.0 CHLORIDE
S 300.0 NITRATE-'
S 300.0 NITRITE '

30-OCT-97 05-NOV-97 20-DEC-97

Hold:27-NOV-97
Hold:01-NOV-97

Page 8
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratory Client Collect Receive Due
Sazpl&V nber Sa..,.flubr Date w Date PR Date

L10981-65
Temp 3
Location: 157
SolidWaste 8
SolidWaste 8
SolidWaste 8

L10981-66
Temp 3
Location: 157
SolidWaste 8
SolidWaste 8
SolidWaste 8

L10981-67
Temp 3
Location: 157
SolidWaste 8
SolidWaste 8
SolidWaste 8

BOMB45 L-/

S
S
S

300.0 CHLORIDE
300.0 NITRATE
300.0 NITRITE

BOMB46 &/

S
S
S

300.0
300.0
300.0

CHLORIDE
NITRATE
NITRITE

BOMB47 /

S
S
S

300.0 CHLORIDE
300.0 NITRATE
300.0 NITRITE

30-OCT-97 05-NOV-97 20-DEC-97

Hold:27-NOV-97
Hold:01-NOV-97

30-OCT-97 05-NOV-97 20-DEC-97

Hold:27-NOV-97
Hold:01-NOV-97

30-OCT-97 05-NOV-97 20-DEC-97

Hold:27-NOV-97
Hold:01-NOV-97

L10981-68 BOMB44 I>
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
SolidWaste 8 S 6010 ICP METALS
SolidWaste 8 S 6010 ICP TRACE
SolidWaste 8 S 7471 MERCURY

L10981-69 BOMB45 /7

6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
SolidWaste 8 S 6010 ICP METALS
SolidWaste 8 S 6010 ICP TRACE
SolidWaste 8 S 7471 MERCURY

L10981-70 BOMB46
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
SolidWaste 8 S 6010 ICP METALS
SolidWaste 8 S 6010 ICP TRACE
SolidWaste 8 S 7471 MERCURY

30-OCT-97
3

05-NOV-97 20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97

30-OCT-97
3

05-NOV-97 20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97

30-OCT-97
3

05-NOV-97 20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97

Page 9
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (in0l)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laborttory Client - Callt Receive Due
Smmple wusber Sample auxber Date Pat. PR Date

4 S 7471 MERCURY
4 S PERCENT SOLIDS

Hold:27-NOV-97
Hold:05-NOV-97

L10981-77 BOM914 L-
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
Soil 4 S 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 5 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-78 BOM903 -''

6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
Soil 4 S 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-79 BOM904 L
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
Soil 4 S 6010 ICP METALS
Soil 4 5 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-80 BOM905 --
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
Soil 4 S 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-81 BOM906 -
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
Soil
Soil
Soil
Soil

4 5 6010 ICP METALS
4 S 6010 ICP TRACE
4 S 7471 MERCURY
4 5 PERCENT SOLIDS

30-OCT-97 05-NOV-97
3

20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97
Hold:05-NOV-97

29-OCT-97
3

05-NOV-97 20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

29-OCT-97 05-NOV-97
3

20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

30-OCT-97
3

05-NOV-97 20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97
Hold:05-NOV-97

29-OCT-97
3

05-NOV-97 20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

Page 11
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratory C..nt Collect Receive Due
saaple'Mumbr, Sample Musber Dat4. Date PR Date

L10981-82 BOM907 /
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-83 BOM908 V'
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-84 BOMBY7 -
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Soil 4 5 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-85 BOMBYS '-

6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-86 BOMBY9
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-87 BOM900 &
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Soil 4 5 6010 ICP METALS

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97
Hold:05-NOV-97

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97
Hold:05-NOV-97

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98

Page 12
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste.Management Hanford

Project: HANFORD 45 DAY

Laboratory Client Collect Receive Due
Sample Iuter Sa-ple unber :Date Date PR Date

4 S 6010 ICP TRACE
4 S 7471 MERCURY
4 S PERCENT SOLIDS

Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

L10981-88 BOM901 L,
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
soil 4 S 6010 ICP METALS
Soil 4 S 6010 ICP TRACE
Soil 4 S 7471 MERCURY
Soil 4 S PERCENT SOLIDS

L10981-89 BOM902 jt
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
Soil
Soil
Soil
Soil

4
4
4
4

S 6010 ICP METALS
5 6010 ICP TRACE
S 7471 MERCURY
S PERCENT SOLIDS

29-OCT-97
3

05-NOV-97 20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

29-OCT-97
3

05-NOV-97 20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97
Hold:05-NOV-97

L10981-90
Temp 3
Location:
Water

BOMB48 L,

157
1 S RAD SCREEN

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

L10981-91
Temp 3
Location: 157
Water 1

L10981-92
Temp 3
Location: 157
Water

BOM8Y6

S RAD SCREEN

BOMB49

1 S RAD SCREEN

29-OCT-97 05-NOV-97 20-DEC-97

Hold:27-APR-98

30-OCT-97 05-NOV-97 20-DEC-97

Hold:28-APR-98

L10981-93 BOMB48
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
Water 1 S 6010 ICP METALS
Water 1 S 6010 ICP TRACE
Water 1 S 7470 MERCURY

30-OCT-97
3

05-NOV-97 20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97

Page 13
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

Laboratary Clitnt Ctl1ect ReceJve Due
Sauple Wumber Sasple Ru br, Date Date PR Dte

L10981-94 BOM8Y6
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157
Water 1 S 6010 ICP METALS

1 S 6010
1 S 7470

ICP TRACE
MERCURY

L10981-95 BOMB49
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp
Location: 157

L10981-96
Location:
Water
Water
Water
Water
Water

1
1
1

1
1
1
1
1

S
S
S

S
S
S
S
S

6010 ICP METALS
6010 ICP TRACE
7470 MERCURY

REPORT TYPE

29-OCT-97 05-NOV-97
3

20-DEC-97

Hold:27-APR-98
Hold:27-APR-98
Hold:26-NOV-97

30-OCT-97 05-NOV-97
3

20-DEC-97

Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV-97

05-NOV-97 05-NOV-97 20-DEC-97

EDD - DISK DEL.
FORD
GCMS4A
INORG LAS 4A RPT
RAD RPT TYPE 4

0G0iiC3

Page 14
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Waste Management Ilanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST R98-(H1-2

illrctmr (ompany (2oitrt Ie lephoine No. Project Coosdinator Iat. I urnayusid
Karl lol 372-2557 Steek, SM

Project Desiginiion Sampling Location SAF No. 45 Days
303-K Interior Concrete Sampks 3113-K R98-00 I

Ie (hest N.. Field Log.I...k No. Method of Shipiment
'I-wAL - NSSa /A -- A

Shipped To OfTsite Property No. hill .f I.Oding/Air Bill No.
lnckheed Environmental A

POSSIBLE SAMPLE IAZAIRI)S/REMARKS " " " -NteI 'i N" N"e I3't 1 ,

1G I1

No. of Container(s)

Specdit llandling and/nr Storage 20m1 20o 125m1 I2smi 125ml smi

Acm0yScai ToiaIIJTalllll Seoit-VOA W IC.Aiu.s- Seem 1imI Seedtemll lil
X20A (r(L) 300.0 Special Special

SAMPLE ANAlY'SIS enu.t Ntoogetiul

Nitiate,
Ndrugen

Nitrte)

S ample No. M.arIx Samnple Date Sample TIm -l

30M344 Other Solid 16 .20--- I /U '
30MB45 Other Solid 10 -10 - I 0S x K,

30MB46 Other Solid ic -3C -'1 P- 4 Ax

BOMB47 Other Solid 1C, -- 30 -1 1 t-1N0 71  )f,

B0MB48 herf I - S U-1 13C.0S X

SPECIAL INST RUlJIONS M.ir*

CIAINOF POSSESSION Sign/Print Name. OtheSohdManexlsConicrcIe
Witer mart equIpment blank o be nm en same o , 1 as concrels - S~dlel

elmquished By Date/Tune keceoved Dy /Ite/Tlme N02, NO to be rn lor inlIrmatlOn only WO1I 'eahzes thai lie -i hour hold li0 my not he met s -

C A ltAn /05 (1) ICPMctals-6010A(SW-46)BariumlerylhmCadrmum, ihomum, NlckISlrr), W - Wale
telinished By Datefrne Received By noat/Tlme Arsenic -7060- (GFAA), Lead - 7421- (GFAA), Mescury - 7471 . ('V) 0 " li

A Au
DS - (imm 5 1

(etnqushted By DateIffme Received By Date/ime -. Int
I - Wgt'.

- wl -wq

ebnquohed By Dateirfime keceived By Dale/ime
ellt~quIlied yx.- Vea lj 1(1

LABORATORY IReIved By Title DFtate ime

SECTION
Disposed ByFINAL SAMPLE IDIposulMehod

DISPOSITION

C
C
C
C-
p

c-i,

I-p

1 )2 f LMe



Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST R98-002-3 I I oI

olIor palny C otai Trephone No. Project C.... rdinalr D.Ia lunaround
.3. Karl lool 372-2557 Steele, SM

Project Designation Sampling Lcalinu, SAF No. 45 Days
303-K Exierior Soil Samples 303-K R9X-002

Ice (inesi No. Field I 'igho.k No. Nietiod or Slipment__,..
SAML- $SS3 NI/A

Shipped To Offsite Property No. Bill of Lading/Air 1111 No.
Lockheed Envirornenll N/AN

POSSIBLE SAMPLE IIA7ARDSIRENIARKS Preser"atih.t

2A I-t AC Ack A. p i sG P
Type or Container

No. of Container(s)

Special llandling and/or Storge q Vohino, 2Gm! 2f! 125.1 125.1

AuhvilyScais Tia armin Se,-VGA - Sele (i-iVi
5270A tICL. Spcciat

(Peuenstoioih Ihistnictiorns
SAM PLE ANA LYSIS .. ,)

Sample No. Matrix * Sample Date Sample lime

0OM909 Soil i o- 3o-sT, 1310 KA

OM910 Soil 10 -30 -T 7 I-'ic X

30M911 Soo 10 -5'0 -I- I7-.S -

30M912 Soil ici -- So 9T7 1ioA

3OM913 Soil 10 -30 -i'7 1 0 -
BOM914 Soil io -So-r I 1.0 

SPECIAL INSTRijurIONS Mar.,
CIhAIN OF POSSESSION Slgn/Prini Names Water mjiix eqmpment blank to be an m same SIXI A mi

Belnquisbed By Da!m 12.10 ReCXI y snieFlmc /By5 (1) ICFMetals. - A (sw-844) naIm "aryllim. Cadmium, C rdnNickel.Silver}, o
Asec -7060 - (GAA). Lead - 742 1. (GFAA). Mercury - 7471 - (CV) M. - Sludge

elnqwshed By D1trme Received By Date/rme
A A.

(s- mrum Sohi i

etinquished fly Ikitefime Received By 1)ate/Timne IL - tloi ii i'rici

- WI - Wilit

Rehnquished By Datroe Received By Date/Time 1

x (Slier

LABORATORY Receivedfly Title ''"

SECTION
Disposed ByFINAL SAMPLE Dspn.s MeilshI

mPIIOV!TIONI
Date/lime



Li tu'; Y(

Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST R-98-002-2 '"* "

CuIedor ('simpaniy Cmiit Telephie No. Pr, ject 0... idinalitr Dats tunournid
iKail Ponl 3'2-2557 Steele, SM

Iroject Designalion Sam.pling Lcaiioi SAF No.
303-K Exterior Soil Samples 303-K R99-002

Ice Ciest No. F1eld L.-....k No. Method of Shipment
Sn - S 55- MI Nld Slr'

Sipped 1o Offsite Poperty No. Bill of LadI/Aii hBill No.
Loekhctd Environmenial N/A

POSSIRIE SAMPLE IIAARDS/IRENIARKS iNne None Cool4 Noie-

Type if Container

, fContain'lls)

Special landling and/or Storage C, Vol,,, znml 2Omi 125m1 125
mI

Actvity ScaN ou alrhm, Seo.-VOA- Seces'l II)
4VOA fCI.) Speciui

(Peaiaci.nkeii .nAbic'"
SAMPLE ANAlYSIS cmS

Sanple No Matrix * Sample Date Sanple Tinie

BM903 Soil K, - Z. .-=I-? 13, S

B0M904 Soil i o -L9 -'1 1o__

3M905 Soil t 0 - 10 - - -7 l - A.0
30M906 Soil t -Z.i -r-7 l ik v

30M907 Soil,- .- q- 7  to'7 * A11/-7

OM908 Soil iC l --O-t- lfl A

SPECIAL INS-RUCI'lONS Matrix

CIIAIN OF POSSESSION Sign/p-il Names Witer maix equipment blank tobe nun n same Sl2G as s.d

tehnquIshed v Dai /lime RIX By Dale/Ime (1) PT Melals - 601 A (SW-46) (...n. eryllum. adnmium. (hbomium, Nickel, Silver - .bj
- -Asemic - 7060- (GFAA). Lead - 7421- (GFAA). Metcury - 7471 - (CV) SL - stoi,

... ).- /O w. Al " /-,fW
Rcnqusished By Date/Time Received By Dale/time [ -'

A A.

tel.nqusWd Fy Daterrime Received By Daterlm ne 1, -IS... I

WI -- W..e

Relinquished By Dal/ ime Received By [)aefiLme I

FLAORATORY IReceivedBy Tile Date/I

SEF(ION
Disposed ByFINAL SAMPLE Disposal Method

nlPNCITlfN

Dae/hme



LC (,YA' I

Waste Management Hanford CIhAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST R98-002-1

Collector Compamy Contact Teleplhone No. project (..rdinator Data Tunaromnd

If, Karl Pool 372-2557 Sleele, SM

Project Designation Sampling Localio SAF No. 45 Days
303-K Exterior Soil Samples 303-K R9-002

Ice Cliest No. -Fici I ..I,,...k No. Melhod of Shipmeunt -

SsA -- h/A 4tecJ et

Slipped To Oftitie poperty No. 1111 iii Iadling/Air Hill No.

Lockheed Environmental N A N/A
POSSIBlE SAMPLE IAZARIDS/REMARKS P,,seratio Ne Nini ixl4C None

fAc- k) A.C I U- (- I

Typeof Container

N.. of Containcr(s)

Special Ilandliig andior Storage 1-1 Volume 20ml 20mI 125m1 125mI

Acrmly Stag. To.Uriuas Sirgg-VOA- gegra (i m

8270A tWIt Speesat
jPenachuroph I .ins lbhts

SAMPLE ANALYSIS eo ib

Sample No. Matrix * Sample Date Sample Time I

OMOY7 Soil ko -t9-r1 t.o l V )C K K
30M8Y8 Soil 1 -1In- 9f _ K _ _ K 9 1%7S < V

OM8Y9 Soil It , 1i-9l , VA C..

3o 900 Soil to -?i--- IS C A A 

30M9I0 Soil to -z9i-r- A A A-V/

3dM902 Soil 1 " 9- v - -A1 __

SPECIAL INSTrRJt IONS Mal r&

CHAIN OF POSSESSION Sign/Print Names Water mat equipment blank to be run in snme SDG soil -.

SE -- Sedijoe,.i

.. nmhed By DaleTme Rc R ed By tatelImeu (1) ICP Metals - 610A (SW-846) {nrwum, ferythum. Cadmium, Chrogum, Nickel. SSlver) O St,
- Aenmc- 7060- (GFAA). Lead -7421- (GFAA), Mercury -7471 - (CV) SL - I.ige

41.-L Ipt-9q ' -t/ / w W,,cr

elmqu.shcd By Darerinme Received By Daleftime ) ,hA
A A.

D)S Ol.n 1111

eh.nquished By Date/Trime Received By Date/rimeDL I ari Iipi
I -. 11iwl Wp

elnqushed By Datr/rne Reccved By DatefuIme rv

LABORATORY IReceaved By Tate r).tet nme

SECION
D "A se i tid/ meFINAL SAMPLE Is ap Method

DISPOSITION -j.p y



L-i '

Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST R98-402-7 "* I ' '

Collector Company C,.,st-act Telephone No. Project Coordinator lBaa Toiaround
SI. !,Steele, SM

Project Dleaignalion Sampling Location SAF No. 45 Days
303-K Exi"rior Soil Samples VCY - R9-o002

Ice Cral No. Field Iogb .... k No. Method or Shipment

Shipped To Oiste Properly No. Bill of Ling/Air Bill No.
Lodkiecd Envirosmental h/ I/A

POSSIBLE SAMPLE IIAZARDSIREMARKS Nomie 1tNO 3opli

Type of C...tai.er

No. of Continer(s)

Special Handling and/or Storage L1 O Voune

AcntyScan Seeglrin()Mi
Speciui

SAMPLE ANALYSIS

Sample No. Matrix * Sample Diate Sample Time -y '. -

BOM8Y6 ic - L9 -- il vs I

BOMB49 )to-l-I _ o X -0 - 111

SPECIAL INSTHUCI'IONS Ma'ux*

CIIAIN OF POSSESSION Sign/Print Names .'

(1) IP Melsh - 6010A (SW-X46) {ltium, Ieyllhum. Cadmium, Chrnomium. N-el, Aver). -i

Relmquishe Fy Date/Time Rece ved By Dale/Time Arsenic - 7O60 - ((FAA), Lead- 7421- (GFAA), Mercury -7471 - (CV) s S.i

17-aln, 4 i, 11--7/ /Omc) w .WOUe
Relmquinhed By Date/Tune Received By DateTnet 1) -m4

A -A.

Relinqushed By DateroTme Received By DaeTime DL :[ an I .I

W - WIe

Relmqush By DateFTune Received By Date/Time

M - Oilier

LABORATORY Received By Title Daie-'time

SECION .

Disposed ByFINAL SAMPLE Disposal Method
DISPOSITION

Dvtel ome



- P sr
l ff.L eH tr r

Sample Login
Login Review Checklist

Login Number U- o qi '' I

The Login Review Checklist documents the review of the information entered into the ACS database for accuracy
and useability. For effective login review, five items are necessary. They are the Chain of Custody (COC) (or
equivalent), the Sample Summary Report (SSR), the Login COC Report, the Sample Receiving Checklist, and the
Quote/COC Reconciliation Form. This checklist should be affixed to each login package prior to distribution.

SAMPLE SUMMARY REPORT

1. Are all samples on the COC logged in or the
proper discrepancies noted on the SSR?

2. Are all Client Sample Ds logged in correctly?

3. Are all matrices indicated correctly?

YS hQ L/A COMMET

C

4. Are all analyses on the COC logged in for
appropriate samples?

5. Are samples logged in for the proper products?

LOGIN CHAIN OF CUSTODY REPORT

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been included?

SAMPLE RECEIVING CHECKLIST

1. Are all discrepancies between the COC and login
noted (if applicable)?

LOGIN pH CHECK (applicable projects only)

1. Has the pH of all aqueous samples been checked
and the report attached?

YES NO N/A COMMENT

r

YES NO N/A COMMENT

YES NO L/A COMMENT

"4'/A C,
Login sp"c.LA sguore' date

Project Managem± SIgnaot~e dae

Secondary Reviewer signare dat

0006C3

evis.d a7-17-97. dWt, Htsche\St Uornrev.chk

I(OS7



I
LAS LABORATORIES, INC.
Sample Receiving Checklist

Page _of

I ' r~1 'W I
Client Name- /J.obh NO Cnipr ID'

COOLER CONDITION UPON ECEIPT

Temperature of cooler upon receipt:
temperature of temp. blank upon receipt:

yes no n/a Comments/Disciepancies
custody seals present
custody seals intact
chain of custody present
blue icefor equiv.ipresent
blue icelor equiv.)frozen
rad survey completed

SAMPLE CONDITION UPON RECEIPT
yes no n/a Comments/Discrepancies

all bottles labeled
bottle custody seal present
bottle custody sel Intact
samples intact -
proper container used for sample
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA's contain headspace '/

are samples bi-phasiclif so, indicate sample ID's):

MISCELLANEOUS ITEMS
yes no n/a *Comments/Discrepancies

samples with short holding times
samples to subcontract

ADDITIONAL COMMENTS/DISCREPANCIES

Completed by / date: 1 s'/9 '
sent to the client Idat itialsl: / / Client's signature upon receipt:
Notes:* -contact the appropriate CSR of any discrepancies immediately upon receipt

=Please review this information and return via facsimile to the appropriate CSR (702)361-8146
VERSION 3.0103-03-971 .

-44

'4



LAS LABORATORIES
LOGIN pH CHECK

CLIENT: Waste Management Hanford(756)
PROJECT: HANFORD 45 DAY
LOGIN: L10981
MATRIX: Water(1)

NO LAL I CLIENT ID PROUCT pH

1 L1091 -90 80448 RAD SCREEN

2 L10981-91 8"Y6 RAD SCREEN 5

3 L1981-92 BC49 RAD SCREEN

z 110981-93 8MS48 6010 ICP METALS

3 110981-93 U0M48 6010 ICP TRACE

7470 MERCURY6
SL10981-93

T L10981-94 BON8Y6 6010 ICP METALS

8 L10981-94 8048Y6 6010 ICP TRACE

0 L10981-94 BOM8Y6 7470 MERCURY

1F L1O981-95 BOMB49 6010 ICP METALS

11 L10981-95 80M49 6010 ICP TRACE

12

14

16

17

110981-96 REPORT TYPE FORD

L10981-96 REPORT TYPE GCMS4A

L10981-96 REPORT TYPE INORG LAS 4A RPT

L10981-95

L10981-96

BMB48

60M49

REPORT TYPE

7470 MERCURY

EDO - DISK DEL.

SignatureY', -q& . ~ate: .

Page

000 041

|105~-5

M11h IlL 1 -r0 ,

0109131-96 REPORT TYPE RAD RPT TYPE 4



LAS Laboratories
SAMPLE SUMMARY REPORT (su02 Sl)

Waste Management Hanford

Client Ac *ELAL SD;
Sawpltftutbet Sample>Ruiber ltber 4btrlx Method

Water
Water
Water
Water

BOM8Y7 /

RAD SCREEN
6010 ICP METALS
6010 ICP TRACE
7470 MERCURY

RAD PERCENT SOLI[
SCREENING
U-ISOTOPIC LAL-0
8270 SEMI-VOLATI1
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

BOM8Y6 -' L10981-91
L10981-94
L10981-94
L10981-94

L10981-17
L10981-17
L10981-39
L10981-58
L10981-84
L10981-84
L10981-84
L10981-84

L10981-18
L10981-18
L10981-40
L10981-59
L10981-85
L10981-85
L10981-85
L10981-85

L10981-19
L10981-19
L10981-41
L10981-60
L10981-86
L10981-86
L10981-86
L10981-86

L10981-20
L10981-20
L10981-42
L10981-61
L10981-87
L10981-87
L10981-87
L10981-87

L10981-21
L10981-21
L10981-43
L10981-62
L10981-88
L10981-88
L10981-88
L10981-88

L10981-22
L10981-22
L10981-44
L10981-63

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil

RAD PERCENT SOLI
SCREENING
U-ISOTOPIC LAL-0
8270 SEMI-VOLATI
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOLI
SCREENING -
U-ISOTOPIC LAL-0
8270 SEMI-VOLATI
6010 ICP METALS-
6010 ICP TRACE-
7471 MERCURY -
PERCENT SOLIDS -

RAD PERCENT SOLI
SCREENING -
U-ISOTOPIC LAL-0
8270 SEMI-VOLATI

- 6010 ICP METALS
6010 ICP TRACE-
7471 MERCURY.
PERCENT SOLIDS-

RAD PERCENT SOLI
- SCREENING -

U-ISOTOPIC LAL-C
8270 SEMI-VOLATI

((0S75

BOMBY8 

BOM8Y9 /

RAD PERCENT SOLI
SCREENING
U-ISOTOPIC LAL-0
8270 SEMI-VOLATI
6010 ICP METALS
6010 ICP TRACE -
7471 MERCURY
PERCENT SOLIDS

B0M900 -

BOM901 -

80M902 -



LAS Laboratories
SAMPLE SUMMARY REPORT (su02 Sl)

Waste Management Hanford

Client A SDM
Samle ucbr S.pl Number Mutber Matrix Method

BOM903 -

L10981-89
L10981-89
L10981-89
L10981-89

L10981-1 1
L10981-11
L10981-33
L10981-52
L10981-78
L10981-78
L10981-78
L10981-78

L10981-12
L10981-12
L10981-34
L10981-53
L10981-79
L10981-79
L10981-79
L10981-79

L10981-13
L10981-13
L10981-35
L10981-54
L10981-80
L10981-80
L10981-80
L10981-80

L10981-14
L10981-14
L10981-36
L10981-55
L10981-81
L10981-81
L10981-81
L10981-81

L10981-15
L10981-15
L10981-37
L10981-56
L10981-82
L10981-82
L10981-82
L10981-82

L10981-16
L10981-16
L10981-38
L10981-57
L10981-83

Soil
Soil
Soil
Soil
Soil

000

6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-

.-- 8270 SEMI-VOLAT
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

Soi
Soi
Soi
Soi

Soi
Soi
Soi
Soi
Soi
Soi
Soi
Soi

Soi
Soi
Soi
Soi
Soi
Soi
Soi
Soi

Soi
Soi
Soi
Soi
Soi
Soi
Soi
Soi

Soi
Soi
Soi
Soi
Soi
Soi
Soi
Soi

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
6010 ICP METALS

042 I057

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

B0M904 -

B0M905 RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

BOM906

BOM907

B0M908 -



LAS Laboratories
SAMPLE SUMMARY REPORT (su02 Sl)

Waste Management Hanford

Client tA. SM r
Saple NUmber" SaupleNuaber utber Matrix Method

B0M909 '

L10981-83
L10981-83
L10981-83

L10981-5
L10981-5
L10981-27
L10981-46
L10981-72
L10981-72
L10981-72
L10981-72

L10981-6
L10981-6
L10981-28
L10981-47
L10981-73
L10981-73
L10981-73
L10981-73

L10981-7
L10981-7
L10981-29
L10981-48
L10981-74
L10981-74
L10981-74
L10981-74

L10981-8
L10981-8
L10981-30
L10981-49
L10981-75
L10981-75
L10981-75
L10981-75

L10981-9
L10981-9
L10981-31
L10981-50
L10981-76
L10981-76
L10981-76
L10981-76

L10981-10
L10981-10
L10981-32
L10981-51
L10981-77
L10981-77

000044 I(057&

Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil

BOM9 10

BOM911 -

BOM912 -

6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAO PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
6010 ICP METALS

- 6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT

- 6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
8270 SEMI-VOLAT

' 6010 ICP METALS
6010 ICP TRACE
7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-

-- 8270 SEMI-VOLAT
6010 ICP METALS
6010 ICP TRACE

BOM913 -

B0M914 -



LAS Laboratories
SAMPLE SUMMARY REPORT (su02 SI)

Waste Management Hanford

client LA atrix,,
Saflpl6:WitebeK.. .saple.....b. mbr txthod

BOMB44 /

BOMB45 '

B0M846 -

Soil
Soil

L10981-77
L10981-77

L10981-1
L10981-1
L10981-23
L10981-45
L10981-64
L10981-64
L10981-64
L10981-68
L10981-68
L10981-68

L10981-2
L10981-2
L10981-24
L10981-65
L10981-65
L10981-65
L10981-69
L10981-69
L10981-69

L10981-3
L10981-3
L10981-25
L10981-66
L10981-66
L10981-66
L10981-70
L10981-70
L10981-70

L10981-4
L10981-4
L10981-26
L10981-67
L10981-67
L10981-67
L10981-71
L10981-71
L10981-71

L10981-90
L10981-93
L10981-93
L10981-93

L10981-92
L10981-95
L10981-95
L10981-95

L10981-96

BOMB47 -

BOMB48 -

B0MB49

REPORT TYPE

SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste

SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste

SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste

SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste

Water
Water
Water -'

Water

Water
Water -
Water
Water

Water

J UO45

7471 MERCURY
PERCENT SOLIDS

RAD PERCENT SOL
SCREENING-
U-ISOTOPIC LAL-
8270 SEMI-VOLAT
300.0 CHLORIDE-
300.0 NITRATE-
300.0 NITRITE'
6010 ICP METALS
6010 ICP TRACE-
7471 MERCURY-

RAD PERCENT SOL
SCREENING '
U-ISOTOPIC LAL-
300.0 CHLORIDE
300.0 NITRATE'
300.0 NITRITE '
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY,

RAD PERCENT SOL
SCREENING '
U-ISOTOPIC LAL-
300.0 CHLORIDE-
300.0 NITRATE -

- 300.0 NITRITE'
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY -

RAD PERCENT SOL
SCREENING
U-ISOTOPIC LAL-
300.0 CHLORIDE'

- 300.0 NITRATE'
300.0 NITRITE '
6010 ICP METALS
6010 ICP TRACE
7471 MERCURY -

RAD SCREEN -

6010 ICP METALS
6010 ICP TRACE
7470 MERCURY -

RAD SCREEN '
6010 ICP METAL!
6010 ICP TRACE
7470 MERCURY,

EDD - DISK DEL.



LAS Laboratories
SAMPLE SUMMARY REPORT (su02 SI)

Waste Management Hanford

Client LAL txh
Sae br S4l. tuber uatrix

Water
Water
Water
Water

FORD ~
GCMS4A
INORG LAS 4A RP
RAD RPT TYPE 4

£0004

I JOS'7

L10981-96
L10981-96
L10981-96
L10981-96



Alpha-beta Lab Screen Results

Position - CountDateandTime
1 11/3/1997 1:29 PM

SampleID
BLANK

QuenchFactor
772.53

Alpha
Beta

LowEnergy

Alpha_Activity

Beta Activity

7.70 cpm
18.60 cpm
8.70 cpm

0.50 pCi

0.80 pCi

3

2

E LI

0

Position Count DateandTime
2 11/3/1997 1:40 PM

Alpha
Beta

LowEnergy

SampleID
BOMB44TA

1900.00 cpm
2530.70 cpm
1809.60 cpm

AlphaActivity 852.90

Beta Activity

pCi

1132.40 pCi

0 20 40 60 80 IN

QuenchFactor
689.26

150-

50I

0 20 40 60 80

/. Z 92 7r
C AC,

/3 / / 3 2L. 4O p

Wallac 1400 DSA, P04AS270.DAT, 11/3/1997, page 1
Waste Sampling and Characterization Facility 00O G 4 '7

(CS'7 57c

Ir"m' I fl

Counts

Alpha

10

K

6/r

c 8 T-3 P C "



WSCF
ANALYTICAL LABORATORY REPORT

Attention:
Project Number

iamlplc # Client ID

SHARON STEELE
MISC. :PROJ. HANFORD MNGMT. CONT.

Test Performed Matrix Method RQ Result Units

'2
I-
'vi
0

Group #: 97001735

MDL Sampled Received

N910004269

g970004259

N970004 259

N970004259

W9 70004 260

W970004260

W9 70004 260

W970004 260

W970004261

W970004261

W970004261

W970004 261

W970004262

W970004262

W970004 262

W970004262

W970004263

W970004 263

W970004263

W970004263

W970004264

W970004264

W970004264

W970004264

W970004265

BOMBY7TA

BOMBY7TA

BOMBY7TA

BOMBY7TA
SOMSYSTA

DOM8YBTA

BOMHYBTA
BOMBYOTA

BOMBY9TA

DOM lY9TA

BOMBYSTA

BOMBY9TA
BOM900TA

BOM900TA

BOM900TA

SOM900TA

BOM901 TA

BOMOQITA

BOM901TA
BOM901TA

BOM902TA

b0M902TA

BOM902TA

SOM902TA

BOM903TA

W970004265 BO0903TA

Alpha by liquid scintillation

Alpha error by LC
Beta by liquid scintillation

Beta error by LC

Alpha by liquid scintillation
Alpha error by LC
Beta by liquid scintillation

Beta error by LC

Alpha by liquid scintillation

Alpha error by LC

Beta by liquid scintillation
Beta error by LC

Alpha by liquid scintilation

Alpha error by LC

Beta by liquid scintillation

Beta error by LC

Alpha by liquid scintillation

Alpha error by LC

Beta by liquid scintillation

Beta error by LC
Alpha by liquid scintillation

Alpha error by LC
Beta by liquid scintillation

Beta error by LC

Alpha by liquid scintillation

Alpha error by LC

SOLID
SOLID
SOLD
SOLID
SOLID
SOLID
SOLID

SOLID.

SOLID
SOLID

SOLID
SOLID
SOLD

SOLID

SOLD
SOLID.

SOLID

SOLID-

SOLD

SOLIK
SOLID
$OLO

SOLID

SOLID>

SOLID

LA-608-421

LA-600-421
LA-508-421

LA-508-421
LA-508-421

LA-O8-421

LA-508-421

LA-608-421
LA-508-421

LA-608421

LA-608-421
LA-608-421
LA-508-421
LA-608-421

LA-508-421

LA-500-421

LA-508-421

LA-608-421
LA-508-421

LA-508-421

LA-508-421

LA-608-421

LA-508-421

LA-608-421

LA-508-421

SOLD LA-60-421

9.11

8.9
195.1

1.6
16.14

6.8

22.20

7.2

16.85

6.5
68.0

3.4

18.11
7.8

31.32

6.3
2.0

24.

9.42

8.4
61.78

3.2
108.2

2.6

1.33

pCitg

pCilg

1A
pCi/g
%'

pClg

'.

pCIlg
1O

pcilg
9'

pCl~g

pCi/g

1

pCIlg

16

pCi/g

pcilg

pClg

9'.

pCI/gc

%'

pCi/I

000

0.00
10.00

0.00

10.00
0.00
10.00

0.00
10.00
0.00
10.00

0.00
10.00

0.00
10.00

0.00
10.00

0.00
10.00

0.o

10.00

0.00
10.00

0.00
10.00

33 % 0.00

MDL=Minimum Detection Limit
RQ=Result Qualifier B - The analyte was detected in the associated method blank.

E - Compound concentration exceeded calibration range.

N - Identification is based on a mass spectral library search.

Indicates results that have NOT been validated.

W004
PROJECT HANFORD MANAGEMENT CONTRACTORS

O - Compound concentration resulted from a dilution.

J - Estimated value.- Z - See Comments.

U - The analyte was analyzed for but not detected.

Page 2

C)
0a

10/29/97
10/29/97
10129/97
10/29/97
10/29/97
10/290/7

10129197
10/20167
10/29/97
10//97
10/29/97

10/29/97
10/29/97
10/29/7

10/29/97

10/29/97

10129197

10//29197
10/29/97

10/29/97
10129/97
10/29/97S

10/29/97
10/29197.

10/29/97

10129197

10/31197
10/31/97

10/31/97

10/31197
10/31/97
10/31197

10/31/97

10/31/97
10/31/97

10/31/97

10/31/97
10/31/97
10131/97
10/31/97
10/31/97

10/31/97

10/31/97

10/31197
10/31/97

10/31/97
10/31/97

10131/97

10/31/97
10/31/97

10/31/97
10/31/S7



WSCF
ANALYTICAL LABORATORY REPORT

Attention:
Project Nunber

:mple #

.970004265

/970004 265

V970004266

/970004266
V/970004266

'970004267

N970004 267

N970004267

IV970004 267

N970004 261
N970004268

W70004268

W970004268

W970004 268

W970004269

W970004269

W970004269

W970004269

W970004 270

W970004 270

W970004 270

W970004 270

W970004 271

W970004271

W970004271

WY 70004 271

SHARON STEELE
MISC. :PROJ. HANFORD MNGMT. CONT.

Matrix Method RQClient 1D1

BOM903TA

BOM903TA
BOM904TA

ROM904TA'

BOM904TA

BOM904TA
BOM905TA

BOM90TA
BoM9OSTA

BOM905TA

BOM906TA

BOM906TA

BOM906TA

BOM906TA
BOM907TA

BOM907TA

BOM907TA
BOMB07TA

BOM908TA

BOM908TA

BOM908TA

BOM SOTA

BRM909TA

BOMW9NTA

BOM909TA

BOM909TA

Beta by Squid scintillation

Beta snor by LC

Alpha by liquid scIntillation

Alphamen by LC

Beta by Squid scintilation

Beta error by LC
Alpha by iquid scintillation

Alpha arzor by LC

Beta by liquid scintilation

Beta eor by LC

Alpha by Squid scintilation

Alpha error by LC

Beta by liquid scintilation

Beta eorn by LC
Alpha by liquid scintillation

Alpha error by LC

Beta by liquid scintillation

Beta euros by LC

Alpha by liquid scintilation

Alpha error by LC

Beta by liquid scintillation

Beta error by LC

Alpha by liquid scintillation

Alpha error by LC

Beta by liquid scintillation

Beta error by LC

Result

SOLID

SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID

SOLID

SOLID
SOLID

SOLID
SOLID

SOLID

SOlID

SOLD

SOLID

SOLD

SOLID
SOLID
SOLID

SOLD
SOLID

SOLID
SOLID

Units

LA-5O8-421

LA-608-421

LA-60B-421

LA-00-421

LA-508-421

LA-09-42

LA-608-421

LA-608421

LA-508-421

.A-608-421

LA-609-421

LA-600-421
LA-508-421

LA408-42i1

LA-608-421

LA-508-421

LA-508-421

.LA-508-42i

LA-508-421

LA-508-421

LA-508-421

LA-08-421

LA-508-421

LA-608-421

LA-508-421
LA-608-421

Test Performed

4.11

Is

4.19

14

6.88

12
4.69

12
7.14

12

2.04

24

7.31

12

540

16

9.34
14

7.24

16

22.75

I1s
16.38

8.1

20.85

10

I'1

pClIg

PCI,.

pCI/g
'A

pOi/g

'
pCi)g

pCl/g

1A

p1 .
pCilg

pV.

16

'I

pCIlg

%.

Group #: 97001735

MDL Sampled Received

10.00
0.00
10.00

0.00
10.00

0.00
10.00

0.00
10.00

0.00
10.00

0.00
10.00

0.00

10.00

0.00
10.00

0.00

10.00

0.00
10.00

0.00
10.00

0.00
10.00
0.00

10/29/97
1012697
10/29/97

10/29/9 7

10/29/97
10/29/97

10/29/97
10/29/97
10/29/97

10129/97
10/29197
10/29/97
10/29/97

10f29/97

10/29197

10/29/97

10/29/97
10/29/97

10/29/97

10/29/97

10/29/97
10129/97
10/29/97

10/29/O7
10/29197
10/29/97

10/31/97
10131/97

10/31/97

10MI3/97
10/31/97
10/31/97
10/31197

10/31/97

10/31/97

10/31/97
10/31/97

10131197
10/31/97

10/31/97
10/31/97

10/31/97

10/31/97
10131/97

10/31/97

10131/97

10/31/97
10/31/97
10/31/97
10131/97

10/31/97
10/31/97

MDL=Minimum Detection Limit
RQ= Result Qualifier B - The analyte was detected in the associated method bLank.

E - Compound concentration exceeded calibration range.

N - Identilication is based on a mass spectral library search.

- Indicates results that have NOT been validated.

W004-
PROJECT HANFORD MANAGEMENT CONTRACTORS

D - Compound concentration resulted from a dilution.

J - Estimated value. Z - See Comments.

U - The analyte was analyzed for but not detected.

Page 3
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WSCF
ANALYTICAL LABORATORY REPORT

SHARON STEELE
MISC. :PROJ. HANFORD MNGMT. CONT.

Group #:

9

97001735-

anipl # Client 1D1

N'9 70004272

N970004272

N97000427 2

A9 70004 272

'970004273

W970004273

N970004 273

W970004 273

W970004274

W970004 274

W970004274

W970004274

W970004275

W970004275

W970004 275

W970004276

W970004276

W970004270

W970004 276

W970004276

W970004277

W970004277

W970004277

W970004277

W970004278

BOM910TA

BOM910TA

SOM910TA

BOM910TA

BOM911TA

BW1M911TA
BOM911TA

BOM91 ITA
BOM91 2TA

BOM912TA
BOM912TA
BOM912TA

BOM913TA

BOM913TA

BOM913TA
BOM913TA

BOM14TA
BOM914TA

BOM914TA

DOM914TA
SOUSYOTA

BOMOYSTA
BON8Y6TA
DOMSY6TA

BOMB49TA
W970004278 OM849TA

Test Performed

Alpha by lquid scintillation

Alpha error by LC
Beta by liquid scintillation

Beta error by LC

Alpha by liquid scintillation

Alpha error by LC

Beta by lquid scintillation
Beta -- rtr by LC

Alpha by lquid scintillation

Alpha error by LC

Beta by liquid scintillation

Bet. error by LC

Alpha by liquid scintillation

Alpha error by LC

Beta by liquid scintilation

Bet. arrf by LC
Alpha by liquid scintillation

Alpha error by 1.C
Beta by liquid scintillation
Bate error by LC
Alpha by liquid scintillation

Alpha error by LC
Beta by liquid scintillation

Bate error by LC
Alpha by lquid scintillation

Alphaenor by LC

Matrix Method RQ

SOLID
SOLID

SOLID

SOLID.

SOLID
SOLID
SOLID

SOLI
SOLID

SOLID.

SOLID
SOLID

SOLID

SOLID
SOLID

SOLID

SOLID

SOLO
SOLID

SOLID
SOLID
SOLID
SOLID

SoIuD

SOLID

LA-508-421

LA-&08.421

LA-508-421
LA-508-421

LA-508421

LA-608-421

LA-608-421

LA-50S-421

LA-508421
LA-608-421

LA-08-421

LA-600-421

LA-508-421

LA-0-421

LA-508-421

LA-501 421
LA-508-421

LA-508-4211
LA-508-421

LA-SO" 21

LA-508-421

LA-WB-421

LA-S0S-421

LA-508-421
LA-508-421

Result

4.82

14

71.72

2.9

26.7
6.2

28.6

6.3
5.6

10.
144

1.9
10

9.3
426
1.2

20.6

7.8
176

2,4
nd

na

0.3

53

nd

Units

pCiJg
%'

pCIwg
9'

pCI/g

#A

p9'
pCilg

pCilgpCg9

pCUg

9'

pCUlg
'

pcug

pailg

pC/g

9'

SOLID LA-608-42i

MDL Sampled Received

10.00
0.00
10.00

0.00
10.00

0.00
10.00
0.00
10.00

0.00
10.00

0.00
10.00

0.00
10.00

0.00
10.00

0.00
10.00

0.00
0.00
0.00.

10.00

0.00
10.00

na 0.00

10/29/97
10129/97
10/29/97

10/29/07
10/29/97
10/29/97
10129/97

10/2907
10/29/97
10/12097
10/29197
10/29/97
10/29/97

10/29/97
10129/97

10129197

10129197
10129197
10/2997
10/29/97
10/29197
10129197
10/29197

10120197

10129197
10/29/97

10131/97

10/31/97
10131/97
10/31/97

10/31/97

10131/97
10/31/97
10/31/97
10/31/97
10/31/97
10/31/97
10/31/97

10/31/97
10/31/97
10/31/97
10/31/97

10131/97

10/31/97

10/31/97

10/31197

10/31/97

10/31/f7

10/31/97
10/31/97
10/31/97

10131/97

MDL=Minimum Detection Limit
RQ=Result Qualifier B - The analyte was detected in the associated method blank.

E - Compound concentation exceeded calibration range.

N - Identification is based on a mass spectral library search.

Indicates results that have NOT been validated.

W004
PROJECT HANFORD MANAGEMENT CONTRACTORS

D - Compound concentration resulted trom a dilution.

J - Estimated value. Z - See Comments.

U - The analyte was analyzed for but not detected.
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WSCF
ANALYTICAL LABORATORY REPORT

Attention:
Project Number

SHARON STEELE
MISC. :PROJ. HANFORD MNGMT. CONT.

'amlliple # Client ID

N9 70004 278

N970004 278

N970004279

W970004279

W970004 279

W970004 279

W970004 280

W970004280

W970004 280

W970004280

W970004 281

W970004281

W970004 281

W970004281

W970004282

W970004282

W970004282

W970004282

W970004 283

W970004283

W970004283

W970004 203

BOMB49TA
BOMB49TA

BOM844TA

BOMB44TA

BOMB44TA

BOMB44TA
BOMBA45TA

BOMB4STA

BOM04STA

BOMB46TA

BOMB46TA

BOM046TA

BOM846TA

DOMB46TA

BOMBa47TA

BOMB47TA

ROMB47TA

DOMB47TA
BOMB48TA

BOMB48TA

BOMB48TA

BOM84STA

Test Performed

Beta by liquid scintillation

Beta enor by LC

Alpha by liquid scintllation

Alpha error by LC

Beta by liquid scintillation

Beta error by LC

Alpha by liquid scintillation

Alpha snor by LC

Beta by liquid scintilation

Beta enror by LC

Alpha by liquid scintilation

Alpha fno by LC

Beta by liquid scintillation

Betameor by LC

Alpha by quid scintilation

Alpha eror by LC

Beta by lquid scintllation

Beta error by LC

Alpha by %quid scintillation

Alpha eror by LC

Beta by liquid scintillation

Beta enor by LC

Matrix Method RO

SOLID
SOLD

SOLID

SOLID
SOLID

SOLID
SOLID
SOLO
SOLID

SOLID

SOLID
SOLID

SOLID

SOLID

SOLID
SOLID
SOLID

SOLID

SOLID
SOlD

SOLID

SOLID

Result

LA-508-421

LA-.08-421

LA-508-421

LA-508-421

LA-508-421

LA-508421
LA-508-421

LA-500-4211

LA-508-421

LA-608-421

LA-508-421
LA-40-4211

LA-508-421

LA-508-421

LA-508-421

LA-509-421

LA-50-421

LA-608-421

LA-50-421

LA-508-421
LA-508-421

LA-608-421

0.5

36

423

1.2

1060

0.7
4.7

12

21.5

8.8

82.4
3.2

191
2.2

204

2.0

396

1.9
nd

na

0.3

Units

pC/g

pCI/g

'ApCi/g
16

pCilg

pCi/g
16

pCill;

pC~g
2.6 . -

MDL Sampled

10.00

0.00

10.00

O.00
10.00

0.00
10.00
0.00

10.00

0.00
10.00

0.00

10.00

0.00.
10.00

0.00
10.00

0.00
10.00
0.00

10.00

0.00

Received

10129/97 10/31/97

10/2*/97 10/31/97
10/29197 10/31/97
10129/97 10131/97

10129197 10/31/97
101/2/97 10/3107

10/29/97 10131/97
10lon/97 10/31/97
10/29/97 10/31/97

10/29197 10/31l97
10/29/97 10/31/97

10129197 10131197
10/29/97 10/31/97
10120/97 10/31/7

10129197 10131/97
10/29*17 10/31/97
1029/97 10/31/97

10/29/97 1013/a7
10/29/97 10/31/97

10/29/19 10/31/97
30/29/97 10/31197
10/29197 10131/97

MDL=Minimum Detection Limit
RQ=Result Qualifier B - The analyte was detected in the associated method blank.

E - Compound concentration exceeded calibration range.

N - Identification is based on a mass spectral library search.

- Indicates results that have NOT been validated.

I004
PROJECT HANFORD MANAGEMENT CONTRACTORS

D - Compound concentration resulted from a dilution.

J - Estimated value. 2 - See Comments.

U - The analyte wa. analyzed for but not detected.
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOMB44 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: SolidWaste Percent Solids: 94.62

co>t Mtn. Batc> Act0v1 4 jr 30 QualIfier PiMt- A..n.ed Lab ID

LAL-0108 55965
LAL-0108 55965
LAL-0108 55965

1960
33.
1390

140
31.
110

12.
43.
6.0

pCi/g
pCi/g
pCi/g

17-DEC-97 L10981-23
17-DEC-97 L10981-23
17-DEC-97 L10981-23

Pag 23tO6 01

U-233/4
U-235
U-238

Pege 23



LAS LABORATORIES

RADIOCHEHISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc: .

Client Sample ID: BOMB45 Login Number: L10981
Date collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: SolidWaste Percent Solids: 98.9

Cnsitutnt2 3$etbcd .jatcr AcUtby tro :gAj ulfier cudt AM azd Ltb rD

LAL-0108 55965 2.11 0.24 0.036
LAL-0108 55965 0.161 0.063 0.036
LAL-0108 55965 1.79 0.22 0.036

pCi/g 17-DEC-97 L10981-24
pCi/g 17-DEC-97 L10981-24
pCi/g 17-DEC-97 L10981-24

<a
1

.1 j

Peg* 24
060002

fl-n

U-233/4
U-235
U-238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOMB46 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: SolidWaste Percent solids: 88.84

Cuatttmewt as *d jata AMtity, ;Er flAK' tuatifer :Mtt Altted Lab ID

LAL-0108 55965 232.
LAL-0108 55965 3.4
LAL-0108 55965 190.

13.
2.1
11.

0.41
2.8
0.24

pCi/g
pCi/g
pCi/g

Page 25

17-DEC-97 L10981-25
17-DEC-97 L10981-25
17-DEC-97 L10981-25

bf(,)00j

WnrIrMl II

U-233/4
U-235
U- 238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOMB47 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: SolidWaste Percent solids: 91.41

n.Tvtt Mt.ioty 4i#C "I ., Li fir IMdts Aniatd Lab ED

LAL-0108
LAL-0108
LAL-01DO

55965
55965
55965

570.
4.0
442.

35.
6.9
28.

1.2
9.7
1.2

pCi/O
pCi/g
pCi/g

Page 26

17-DEC-97 L10981-26
17-DEC-97 L10981-26
17-DEC-97 L10981-26

(0 i 0 04

IIlrlnmmrl"T-

U-233/4
U-235
U-238

r



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Deec:

Client Sample ID: BOM909 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 96.31

C. ...... .. . . EA .ua.lfer m itt An1a41-d - ,b I.

U-233/4
U-235
U-238

LAL-0108 55964 15.1
LAL-0108 55964 0.89
LAL-0108 55964 15.5

1.0
0.18
1.1

0.073
0.047
0.057

pCi/g
pCi/g
pCi/a

15-DEC-97
15-DEC-97
15-DEC-97

L10981-27
L10981-27
L10981-27

Page 27 to ill 0 0 05



LAS LABORATORIES

RADIOCHEHISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Deac:

Client Sample ID: nOM910 Login Number: L10981

Date Collected: 30-OCT-97 Date Received: 05-NOV-97

Matrix: SOil Percent Solids: 96.01

C. NC M-thd r t Aettvit * Ok GwLitr I ta Analyzed Lab ID

LAL-0108 55964 13.55 0.96
LAL-0108 55964 0.83 0.17
LAL-0108 55964 13.38 0.95

0.069
0.054
0.058

pCi/g
pCi/g
pCi/g

15-DEC-97 L10981-28
15-DEC-97 L10981-28
15-DEC-97 L10981-28

:~ j

Page 28
60006

fl I

U-233/4
U-235
U-238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM911 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent solids: 96.02

eta EA Quaiflar Units Anatyted tab ED

LAL-0108 55964 41.1
LAL-0108 55964 3.14
LAL-0108 55964 34.7

2.5
0.41
2.1

0.091
0.071
0.071

pCi/g
pCi/g
pCi/g

15-DEC-97 L10981-29
15-DEC-97 L10981-29
15-DEC-97 L10981-29

- -'1 3

Page 29 6 & 0 0(07 (

flrwrrr

U-233/4
U-235
U-238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM912 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 95.99

gentja . o ,,< al~bd ,* 6te6 '4.. 'Atylt ,..ro .. suMO tier Ordt& AM na ed ttb ID

LAL-0108 55964 8.33
LAL-0108 55964 0.336
LAL-0108 55964 7.78

0.64
0.10
0.61

0.073
0.060
0.052

pCi/Ug
pCi/g
pCi/g/

15-DEC-97 L10981-30
15-DEC-97 L10981-30
15-DEC-97 L10981-30

6 0 i0 0i 8

U-233/4
U-235
U-238

Pag* 30



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM913
Date Collected: 30-OCT-97
Matrix: Soil

Login Number: L10981
Date Received: 05-NOV-97
Percent Solids: 95.6

Canattant . NMtho Bah Afctyity Err t ml Oa(~flfer Ucits AAtyxed Lab [D

LAL-0108 55964 14.7
LAL-0108 55964 0.80
LAL-0108 55964 14.7

1.0
0.16
1.0

0.082
0.022
0.060

pCi/g
pCi/g
pCi/g

Page 31

15-DEC-97 L10981-31
15-DEC-97 L10981-31
15-DEC-97 L10981-31

o U 000 9

U-233/4
U-235
U-238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM914 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 92.66

onten ehd Btgh AtvItr Erruw MA Quetifler Unita 'AMlEd Lab tb

LAL-0108 55964 34.6
LAL-0108 55964 2.05
LAL-0108 55964 35.1

2.1
0.32
2.1

0.11
0.069
0.097

pC/g
pCi/g
pCi/g

Page 32

15-DEC-97 L10981-32
15-DEC-97 L10981-32
15-DEC-97 L10981-32

i U 0 0 1 0

U-233/4
U-235
U-238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM903 Login Number: L10981
Date Collected: 29-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 93.61

Contitnta%%tSJK$A4;Mehd ~battv Actttym E~r* *A~? ue V, nilt. AlmLnled Lab to

LAL-0108 55964 0.88 0.16 0.068
LAL-010 55964 0.096 0.056 0.048
LAL-0108 55964 0.75 0.15 0.037

pCi/g 15-DEC-97 L10981-33
pci/g 15-DEC-97 L10981-33
pCi/g 15-DEC-97 L10981-33

.7* ~

Page 33 06001l

U-233/4
U-235
U-238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Doec:

Client Sample ID: BOM904 Login Number; L10981
Date collected: 29-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent solids: 95.89

canst tumn; Ibttod Sat&h 'Activtf Etrrr A QuilIfter :Wiftt. AnaLyzed Lab T

LAL-0108 55964
LAL-0108 55964
LAL-0108 55964

8.21
0.63
8.35

0.65
0.14
0.65

0.079
0.059
0.052

pci/g
pCi/g
pCi/g

15-DEC-97 L10981-34
15-DEC-97 L10981-34
15-DEC-97 L10981-34

Page 34 
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BSOM905
Date Collected: 30-OCT-97
Matrix: Soil

Login Number: L10981
Date Received: 05-NOV-97
Percent Solids: 92.38

C4nsttIentn ,O d BAetcb AUttII$tr >itA& Aftlxad Lab ID

LAL-0108 56823 9.00
LAL-0108 56823 0.46
LAL-0108 56823 8.64

0.70
0.12
0.68

0.079
0.039
0.062

pCi/g
pC/g
pCfi/g

22-DEC-97 L10981-35
22-DEC-97 L10981-35
22-DEC-97 L10981-35

Page 35
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM906 Login Number: L10981
Date collected: 29-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 92.93

...o. .... .... A t Eyr -f nual ttY sni. y dI

LAL-0108 55964 7.57
LAL-0108 55964 0.59
LAL-0108 55964 7.47

0.59
0.13
0.59

0.055
0.038
0.066

pC i/g
pCi/g
pCi/g

Page 36

15-DEC-97 L10981-36
15-DEC-97 L10981-36
15-DEC-97 L10981-36

0it014

U-233/4
U-235
U-238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM907 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 94.98

c0ttut M thod sa Agtrvity Arr LA talfler tta Analy..d Lab 10

LAL-0108 55964 4.84
LAL-0108 55964 0.47
LAL-0108 55964 4.66

0.48
0.13
0.47

0.080
0.068
0.064

pCi/g
pCi/g
pci/g

Page 37

15-DEC-97 L10981-37
15-DEC-97 L10981-37
15-DEC-97 L10981-37
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U-233/4
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc: .

Client Sample ID: BOM908 Login Number: L10981
Date Collected: 30-OCT-97 Date Received: 05-NOV-97
Matrix: soil Percent Solids: 92.88

Catd ;flnt. Methoi *tat Aut, tt.rrsr uailtfer Ute AnaLyzad Lab [D

LAL-0108
LAL-0108
LAL-0108

55964
55964
55964

6.14
0.38
5.75

0.56
0.12
0.54

0.078
0.075
0.068

pCi/g
pCi/g
pCi/g

15-DEC-97 L10981-38
15-DEC-97 L10981-38
15-DEC-97 L10981-38

P0a030916

U-233/4
U-235
U-238

Pago 38



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOMBY7 Login Number: L10981
Date Collected: 29-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 92.02

constitlJn; Uethd Batch Activity trtoc ualmfter nI t AfaLyzed Labi[D

LAL-0108 56823 24.3
LAL-0108 56823 1.23
LAL-0108 56823 23.2

1.8
0.30
1.7

0.22
0.050
0.12

pC 1/9
pCi/g
pCi/g

Page 39

22-DEC-97 L10981-39
22-DEC-97 L10981-39
22-DEC-97 L10981-39

o 0 017

U-233/4
u-235
u-238



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Deuc:

Client sample ID: BOM8YS
Date Collected: 29-OCT-97
Matrix: soil

Login Number: L10981
Date Received: 05-NOV-97
Percent Solids: 95.16

.. .. ......... ID

LAL-0105 55964
LAL-0108 55964
LAL-0108 55964

24.6
1.71
23.4

1.6
0.28
1.5

0.090
0.072
0.077

pCi/g
pCi/g
pCi/g

15-DEC-97 L10981-40
15-DEC-97 L10981-40
15-DEC-97 L10981-40

Page 40
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Dec:

Client Sample ID: BOMSY9 Login Number: L10981
Date Collected: 29-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 94.94

Cdnttg12 > *etkct7 Sac Acttiy 2rro iC Qijalfwe tnIta Anatvned Lab ID

U-233/4
U-235
U-238

LAL-0108 55964 24.5
LAL-0108 55964 2.17
LAL-0108 55964 24.6

1.6
0.30
1.6

0.099
0.045
0.080

pC/g
pCi/g
pCi/g

15-DEC-97
15-DEC-97
15-DEC-97

L10981-41
L10981-41
L10981-41

Page 41
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

client Sample ID: BOM900 Login Number: L10981
Date Collected: 29-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 94.87

Cn n t A&:'yr Quatlfler UMIta Antayd Lab ID

LAL-0108 56823 181.
LAL-0108 56823 11.4
LAL-0108 56823 183.

12.
2.1
12.

0.63
0.42
0.49

pCi/g
pCi /9
pCi/g

22-DEC-97 L10981-42
22-DEC-97 L10981-42
22-DEC-97 L10981-42

Page 42
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LAS LABORATORIES

RADIOCHEHISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM901 Login Number: L1O981
Date Collected: 29-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 91.53

C0S3I.40' t ky Eiror ., GUater IIVtt Anilywed Lab ID

LAL-010 55964
LAL-0108 55964
LAL-0108 55964

8.84
0.69
6.37

0.66
0.14
0.52

0.061
0.045
0.049

pCf/g
pC /9
pC /9

15-DEC-97 L10981-43
15-DEC-97 L10981-43
15-DEC-97 L10981-43

Page 43 
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LAS LABORATORIES

RADIOCHEHISTRY DATA REPORT
Account Name: waste Management Hanford
Project Name: HANFORD 45 DAY
Project Desc:

Client Sample ID: BOM902 Login Number: L10981
Date Collected: 29-OCT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 95.6

aot - tuetiffer Ikdta AnaLsd L..: W

LAL-0108
LAL-0108
LAL-0108

56823
56823
56823

257.
13.6
246.

17.
2.7
16.

1.2
0.34
0.77

pCi/l
pci/g
pCi/g

22-DEC-97 L10981-44
22-DEC-97 L10981-44
22-DEC-97 L10981-44

Page 44
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LAS LABORATORIES
METHOD BLANK DATA SUMMARY

Login/SDG Number: L10981

U-233/4 55964 15-DEC-97 ON UAL ALI-04 55964B81 1.0 0.292 0.0961 0.0571 pCi/g

U-235 55964 15-DEC-97 DN WAL ALl-04 55964401 1.0 0.0844 0.0500 0.0339 pCI/g
U-238 55964 15-DEC-97 ON WAL ALl-04 55964 81 1.0 0.0838 0.0556 0.0544 pCi/p

U-233/4 55965 17-DEC-97 JSM MAL AL1-26 55965BB1 1.0 0.192 0.0775 0.0657 pCi/p
U-235 55965 117-DEC-97 JS,0N UAL AL1-26 55965nB1 1.0 0.0536 0.0406 0.0425 pCf/

U-238 55965 17-DEC-97 JSM WAL AL1-26 55965M81 1.0 0.0756 0.0503 0.0530 pCi/p

U-233/4 56823 22-DEC-97 JS,DN WAL AL1-03 56823MB1 1.0 0.133 0.0659 0.0555 pci/g

U-235 _56823

56823

22-DEC-97

22-DEC-97 JSDMJs.s -0

UAL

UAL

AL1-03

AL1-03

56823MBI 1.0

56823M481 11.0

-0.00169

0.0650

S0.0164
0.0425

0.0411

0.0315
=Ci/gpli/t

C.

C

I1



LAS LABORATORIES
LCS DATA SUMMARY

Login/SDG Number: L10981

2D - - -M & 'D - EDr 27'EUlT ir *xgs i-u -wr Si m tr- r QalLli

U-233/4 55964 15-DEC-97 DH WAL AL1-03 55964LCS1 11.5 0.518 10.9 0.547 PCI/g 105 80-120

U-23 55964 15-DEC-97 DH WAL ALI-03 55964LCS1 11.8 0.832 10.9 0.545 pCi/p 108 80-120

U-233/4 55965 17-DEC-97 JS,DH UAL AL1-25 55965LCS1 11.5 0.766 10.9 0.547 pCI/p 105 80-120

U-US 55965 17-DEC-97 JS,DN UAL ALI-25 55965LCS 11.2 0.750 10 9 0.545 CI/ 103 __ 80-120

U-233/4 56823 22-DEC-97 JS.DN UAL AL1-02 56823LCS1 10.4 0.729 10.9 0.547 pCi/p 95.0 80-120

U-238 56823 22-DEC-97 JS,DM IAL ALI-02 56823LCS1 11.6 0.787 10.9 0.545 pCi/p 106 80-120

C

C
C

I

I



LAS LABORATORIES
DUPLICATE DATA SUMMARY

Login/SDG Number: L10981

U-233/4 55964 15-DEC-97 O" WAL Al-0l BOM909 E10981-27 15.1 1.03 14.1 0.978 pCi/g 0.483 7 20
U-235 55964 15-DEC-97 D WAt ALI-01_ BO909 L10981-2? 0.889 0.178 1.01 0188 /g 0.3_ 6 __ 20
U-2N 55964 15-DEC-91 DH VAL ALl-_ 8M909 L1091-27 15.5 1.05 14.9 1.02 pd/p 0.299 4 __ 20

U-233/4 55964 15-DEC-97 DN SAL ALI-02 Bt6910 L10981-28 13.5 0.959 13.7 0.926 pCI/ 0.0590 0.8 20

U-235 55964 15-DEC-97 D SAL ALI-02 80910 L10981-28 0.827 0.174 0.723 0.149 PCI/2 0.321 13 20

U1-238 55964 15-DEC-97 OH _ AL AL-02_ 604910 L10981-28 13.4 0.950 13.8 0.933 pd/p 0.217 3 20

U-233/4 55965 17-DEC-97 D_ SAL ALI-24 80MB44 10981-23 1960 136. 1790 12?. p .612 9 20

U-235 55965 I7-DEC-97 JSDO_ SAL At-24 BONB44 L10981-23 32.7 31.3 39.6 32.5 jg 0.107 19 20

U-238 55965 17-DEC-97 .is,_ SAL ALI-24 104144 L10981-23 1390 106. 1250 98.0 1/ 0.710 II 20

U-233/4 56823 22-DEC-97 JS.D_ SAL ALI-01_ 01905 10981-35 90 003 9.22 0.943 pCI/ 0.133 2 20

S5623 22-DEC-97 JS O AL Al- 90 10981-35 7 0 0 411 26 ___

U-238 56823 22-DEC-97 IJS,DM UAL ALl-01 804905 L10981-35 8.64 0.683 8.81 0.916 pCi/p 0.104 2 20

KOTE: Data qualified as out of limits if RPD > 20% and RER > 1.

f



PWO : -

CUSTOMER BAT NO.: 5S

LAL BATCH NO. :

LAS LABORATORIES

TRACKING SHEET DATA REPOT (b&22)

EXTRACTION SHEET FOR: RAD PERCENT SOLIDS Extraction

WORKSNEET OISER: RAD PERCENT SOLIDS_55943

DATE ASSIGNED ;/ j-lO - 9&
DATE DUE : ASSIGNED ANALYST

DATE COMPLETED : Z ? .EJ±J" EVIEWED BY

INITIAL OVEN CHECK

DATE:

TIME:

OVEN TEMP: Ile

SAMPLES INTO OVEN

DATE:

TINE:

OVEN TEMP

SAMPLES OJT OF OVEN

DATE:

TIME:

OVEN TEMP:

NO

1rL10981-1

CLIENT io.

BoM4

r U10981-2 90MB4"

r L10981-3 80B46

4 LlU9ll-4 90647

Definition of Gross Weight is:

CaLculate the Percent Solids as

(D-C)
Percent Soilds - ------- X 100

(W-C)

Where:

@C TYPE
-Itt,. t IGHT

4.63=- 4.4395

ruwr r

rnr r
rr.4v- 4.4gx3

Container Weight + SampLe Weight

folLows:

D * Dry Weight of Sample
W * Wet Weight of Sample
C * Container Weight

Past 1

(it; 002 6

MATRIX: SOIL

W

Tmr
Sr

uut.S

Tr 
11.16

f.59

U4



LULvItttUL) ANALY I iCAL LABORATORY
% MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET

Balch Nuniber 5 '
Dale Started / 2 - r6 -I7

Custoanes lT 4ArAt~ H-iqt
Matrix522L r 1 f

FN
C11

z

Analys .UC 1L 4 4 0

Parent NO Container Wet Weight ' . Dry Weight % Moisture Aliquot Final Solution
LAL LD Tare Wt. Conanime + Sam-,. Cantainer + Sample Dissolved Volume

2 t uLI7-qwf , -1 O 3
3 1.n '( ,W ii l 

125- 4 11 L9% IL 1-/2 cli~

7

12
13
14
15
16
17
18
19
20 -
21
22

I 23____ ___ ____ ___ 234 _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

Comments:

Balance no. 0. 0 16 () ()
Inifials g~2/9* Dalc / -9r- -



C,'

I ~
N
I.

4

- - - - - - - -- - -* .- gM

6 -PPV :0

S

C

ha
ft

(0w

I

I

II

Wa
0

S h

4'

a
C.

I

=

N

coo

m!4

- C

0

L

I

a
N

.3 . 4-I

a *

0
(4

U
L
p
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LOCKHEED ANALYTICAL LABIORAlORY
% MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET

Balch Number 5) V'
Date Started I f-0T 'f' l

CustonhkA i A
Matrix 2 a / Analyst

Parent NO Container Wet Weight Dry Weight % Moisture Aliquot Final Solution
LAL ID Tare Wt. Container + Sample Container + Sample Dissolved Volume

i . / 7 3 6 77w _ 6 &))
_ 2 ,0__ 16 It 0 '4-

2p 3 t) j'( - dfsy -,

S 4 /, 7/ , 1/, )9t9 q 3,9 2
5 -7 t, 77S-y /q '9, 4l i ffl__

ti 6 7,,( . , * 5st I jj35-1 .
7 0,7' o . 0 Ss l/

9 iz 
___

L o 10 ,09; li,' I .11 c 0 , Y, 2_9 1
I I Igg 0%.:06 iY " '1 07Li 3 q,9

I 12 ] ~)7 L1, f sI I ,j 3, 5_I_
d 13 f ,o'YO2 'Lt092- /, 5-7 0q

Af6 si.3-l 7'2(o%1 3
16 J,,AZ4 c '),~C;/ /, 5-,/
17u

4f 18 0,( '-Q L,.Y0 ' 3, 19 2!
19 _- _ ,
20-
21
22
23
24FI

Comments:

Balance no.'/OO / 0 /2 3_() _0
Inilials , Date /) - C - ? ?



URANIUM ISOTOPIC
LAL-91-SOP-0108

00 oo



A Xc

LAS LABORATORIES
Sample Preparation Worksheet for Uranium Analysis

Date Prep Started: I 2 - O - -
Workgroup Number : U-ISOTOPIC LAL-0 108 55964

Matrix: Soil
Prep Due Date: 27-Nov-97

CLIENT LAS CHILD COMMENTS Final Miquot Client Collection
ID ID) a)d in" *&Fmimw _a____aan ) Dafe

L10981-27 55964DUPI 1 55964-01 0. 5b I '-6 5C 7 I DUP 11/12/97
L10981-28 55%4DUP2 2 55964-02 ot: -3 9f( , DUP 11/12/97
Lab Ctri Sample 55964LCSl 3 55964-03 LCS 11/12/97
Method Blank 55964MBB1 4 55%4-04 MB 11/12/97
BOM909 L10981-27 5 5596445 V 5/~ / ,q eV, 5--1 ~ a, Waste Management Han 10/30/97
BOM910 L10981-28 6 55%4-06 0, f 3 % . -O Waste Management Han 10/30/97
BOM911 L10981-29 7 55964-07 (- I J;-; 5- Waste Management Han 10/30/97
BOM912 L10981-30 8 55964-08 1 //- a 1L± Waste Management Han 10/30/97
BOM913 L10981-31 9 55964-09 o* Waste Management Han 10/30/97

0M914 L10981-32 10 55%64-ID o-f- . 7- Waste Management Han 10/30/97
BOM903 L10981-33 11 55964-11 5- fra 9 r - Waste Management Han 10/29/97
BOM904 ro L10981-34 12 55964-12 0, 57 0 -. x 3 * Waste Management Han 10/29197
BOM905 L10981-35 13 55964-13 6, -3 2. fp. Waste Management Han 10/30/97
BOM906 L10981-36 14 559%64-14 06 f£ 3 '5 Waste Management Han 10/29/97
BOM907 L10981-37 15 55964-15 -f,5- ; n. 5; £ Waste Management Han 10/30/97
80M908 L10981-38 16 55964-16 , -3 1. Waste Management Han 10/30/97
BOMSY7 L10981-39 17 55964-17 0, 'f 9 C, ' 4- Waste Management Han 10/29/97
BOM8YS L10981-40 1* 55964-18 /a, 5.7 ///! q> Waste Management Han 10/29/97
BOM8Y9 L10981-41 19 55%64-19 15 1 ' Waste Management Han 10/29/97
BOM900 L10981-42 20 55%4-20 t), 5 Waste Management Han 10/29/97
BOM901 - L10981-43 21 55964-21 r7 gj K Waste Management Han 10/29/97
BOM902 1 L10981-44 22 55964-22 a /, T Waste Management Han 10/29/97

1231
241

COMMENTS: 4- 91,1, /I 4 lg -tcewT-- 79ir______

Amount of Tramr U -231 A- j
Trac Activity /0 , AI / A
Tm D 9 - 721-'70-/

Cnt Rm Custody\Date: 6V /p-/5-. c

Balance Number: tzf 9,2 -0 en-9 Number : JJf'L ( ( -

z( )
Sample Prep Analyst 7

LCS Activity
jLCS ID#

IAmount of LCS I t -23 o0c-.,

Tracer and LCS added by:' 9 -
Witnessed bg , 7>j J

Checkedby: ' /s 5 dv_

A1|~ ~ /' . fn d



WorkgroW Miter: U-ISOTWPIC LAL-010.5j5964

sawtL Petr Value Error ODA Units

L1091-38 U-235 0.38252 0.124038 0.0751888 pCI/g

L10981-40 U-235 1.71014 0.283308 0.0720339 pCi/g

L10981-41 U-235 2.16696 0.304956 0.0452457 pCi/g

L10981-43 U-235 0.685277 0.140596 0.0454284 pCf/o

55964DP1 U-238 14.8638 1.017 0.0555073 pK/g

55964DUP2 U-238 13.7936 0.932915 0.0405662 pCi/g

55964LCS1 U-238 11.7503 0.831636 0.0417966 pcl/g

55964BB1 U-238 0.0838377 0.0555756 0.0543552 pCI/;

L10961-27 U-238 15.4826 1.05466 0.0567245 pCi/g

L10981-28 U-238 13.3845 0.949807 0.0580869 pci/s

L1091 -29 U-238 34.7412 2.13792 0.0705566 pCI/q

L10981-30 U-238 7.76414 0.610193 0.0518668 pCi/g

L10961-31 U-238 14.7192 0.999476 0.0601835 pCi/g

L1091-32 U-238 35.0521 2.1456 0.0967943 pCI/S

L1091-33 U-238 0.750706 0.146476 0.0374753 pCi/g

L10981-34 U-238 8.34618 0.654804 0.0521768 pCI/g

L10981-36 u-238 7.46666 0.585637 0.0664293 pCi/p

L10981-37 U-238 4.65887 0.466308 0.0638421 pci/I

L10981-38 U-238 5.75157 0.535437 0.06966 pci/

L10981-40 U-238 23.4197 1.53517 0.0770372 pCi/S

L10961-41 U-238 24.6081 1.56075 0.0797344 pci/o

L1O9S1-43 U-238 6.37388 0.520604 0.0485837 pCi/g

to0031



RADIATION RESULTS CHECK REPORT

Workgroup Number: U-ISOTOPIC LAL-0108_55964

SaPpae . tr Volvo Error 1A Unit&

559640uP1 - U-233/4 14.1143 0.97819 0.0770103 pci/u

559640"P2 U-233/4 13.6609 0.926108 0.0490141 pci/n

55964LCS1 U-233/4 11.4934 0.818487 0.0628101 pci/g

55964*681 U-233/4 0.292217 0.09613 0.0571273 pci/g

L10981-27 U-233/4 15.0856 1.03425 0.0734146 pCi/u

L10981-28 u-233/4 13.5499 0.956856 0.0691234 pCi/s

L10981-29 U-233/4 41.1193 2.46303 0.0911483 pci/g

L10981-30 U-233/4 8.33099 0.64105 0.0733509 pCi/g

L10981-31 U-233/4 14.6808 0.998136 0.0824461 pci/

L10981-32 U-233/4 34.5609 2.12075 0.107007 pci/s

L10981-33 U-233/4 0.881364 0.163483 0.0664882 pCi/g

L10981-34 U-233/4 8.21016 0.648399 0.0789147 pci/g

L10981-36 U-233/4 7.565% 0.590618 0.0552501 pci/g

L10981-37 U-233/4 4.83942 0.478487 0.0801103 pci/u

L10981-38 u-233/4 6.14403 0.559266 0.0782406 pci/g

L10981-40 U-233/4 24.6312 1.59812 0.089"92 pci/g

L10981-41 U-233/4 24.4823 1.55477 0.0994374 pCi/g

L10981-43 U-233/4 8.84307 0.656461 0.0609638 pci/g

55964DUP1 U-235 1.0001 0.187997 0.0391755 pci/O
559640UP2 U-235 0.723239 0.149129 0.0405662 pci/g

55964LCS1 U-235 0.653148 0.143443 0.0417966 pci/9

559649681 U-235 0.0844452 0.0500333 0.0338814 pci/u
L1091-27 U-25 0.888699 0.178101 0.0469478 pi/g

L10981-28 U-235 0.826977 0.173962 0.0535074 pCi/g

10981-29 U-235 3.13767 0.40711 0.0705566 pCi/g

L10981-30 U-235 0.336333 0.10384 0.0603195 pci/g

L10981-31 U-235 0.799122 0.162409 0.021875 pci/g
L10961-32 U-235 2.05287 0.317776 0.0688929 pci/9

L10901-33 U-235 0.0957007 0.0555629 0.0484283 pci/g
L10981-34 U-235 0.629925 0.144985 0.0590774 pci/5
L10981-36 U-235 0.586381 0.13026 0.0384264 Pci/u
L10981-37 U-235 0.466869 0.133873 0.0675907 pci/u

00032
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LAS LABORATORIES
Count Data Sheet for Uranium By SOP 0108

Batch Number : 10855964
U-232 Tracmr.
OROSS HEKGD j3n
Counts Ica uWHM

U-233/4

R MS- BKGDCos C n

U1-235..
=GRoS ED

C Cass

U-231
GROSS BKGD
Coun ICeu

55964DUPI 55964-01 1 DUP ALI-Ol 12/15/97 17:48 WAL 0.5614 12.00 1166 57 54 1679 11 120 1 1765 4
55964DUP2 55964-02 2 DUP2 ALI-02 12/15/97 17:49 WAL 0.5386 12.00 1370 52 73 1837 4 98 2 1854 2
55964LCS1 55964-03 3 .csI ALI-03 12/15/97 17:53 WAL 0.5000 12.00 1433 56 74 1502 8 86 2 1533 2
55964MB83 55964-04 4 MUBi ALI-04 12/15/97 17:54 WAL 0.5000 12.00 1505 53 73 43 7 12 1 14 6
L10981-27 55964-05 5 SMP1 ALI-05 12/15/97 17:57 WAL 0.5160 12.00 1234 43 55 1755 9 104 2 1799 4
L10981-28 55964-06 6 SMP2 ALI-07 12115/97 17:59 WAL 0.5380 12.00 1154 36 53 1539 7 95 3 1519 4
L10981-29 55964-07 7 ALU-o 12/15/97 18:02 WAL 0.5658 12.00 828 16 71 3538 7 271 3 2988 3
L10981-30 55964-08 8 ALI-09 12/15/97 18:03 WAL 0.5119 12.00 1460 63 71 1137 14 49 8 1059 5
L10981-31 55964-09 9 ALI-l 12/15/97 18:05 WAL 0.5582 12.00 1218 44 55 1825 15 99 0 1826 6
L10981-32 55964-10 10 ALI-12. 12115/97 18:05 WAL 0.5676 12.00 856 42 72 3048 12 182 3 3090 9
L10981-33 55964-11 11 ALI-13 12/15/97 18:06 WAL 0.5298 12.00 1502 44 71 134 14 16 5 110 2
L10981-34 55964-12 12 ALI-14 12/15/97 18-08 WAL 0.5073 12.00 1366 51 71 1042 14 82 6 1055 4
U091- 359604-1-16 UAW2~159 18!09 -Mr-0.5329 42.00 324 3~ -.... 4 ~
L10981-36 55964-14 14 ALI-17 12/15/97 18 10 WAL1 0.5345 12.00 1451 40 71 1076 7 84 2 1064 12
L10981-37 55964-15 15 ALI-]$ 12/15/97 18:11 WAL 0.5235 12.00 1154 36 71 538 10 54 6 516 5
L10981-38 55964-16 16 ALI-19 12/15/97 18:12 WAL 0.5347 12.00 1117 38 71 673 9 45 8 629 6
L109st3 64-9? 11113 W~d 04999 -12- 402 -3 -i 3 -o - -

L10981-40 55964-18 18 AL-21 12/15/97 18:14 WAL 0.5110 12.00 972 12 54 2255 8 158 4 2143 5
L10981-41 55964-19 19 ALI-22 12/15/97 18:15 WAL 0.5562 12.00 1012 33 72 2521 15 223 1 2531 8
E-10901-42- 356-2-f -- t2t 12.11 5M2 1817 -WFAL- 015223 -!2.0033 -5--9--OW i--2 8----96- -

L10981-43 55 21 21 ALI-24 12115197 18:17 WAL 0.5081 12.00 1555 31 71 1286 10 101 4 926 5
H0981-44- l *L-2. -L -0.53921 -2.00 W0 -4 399- -

23
24

U-232 Trar D 0 95-721-70-1 Conc :10.81 pCilmL U-Nat LCS ID# 95-721-65-1 Conc 10.90 0CIhnl Prep Analyst: DM
Volume :05 mL Ref Date : 08/20/97 Exp Date :01/20/99 Volume: 0.5 mL Ref Date: 01/01/92 Exp Date: 07/08/99 PFrp Date 12tV8/97

Comments: Samples L10981-35, L10981-39, L10981-42, & L10981-44 will be reprepped on another batch due to low chemical recoveries. WAL 12/17/97

Resolution check (4-
Analyst: n j

ROts acceptable ('
Checked by: //W

Child D QC
Cuna

Dole Tlne
Nunber

Ara
Aliqu"

Size,
(X)

Acdvy
DPM

L.AS ID

Date: /.2-/f -q -t- V9%291



C,,LAS LABORATORIES
Calculation Sheet for U-233/4 By

Batch Number: 10855964

LaS I Child I1 QC Eff
Time (cc)

Bksd
count

SOP 0108

U-233/4 LCS Activity =

BkgCorr Cami nE
2di n

10.940

Tgt hyEr U-239/4
L1T

U-233/4
MDA..

55964DUP1 55964-01 DUPI 0.2325 36000 86400 0.682 14.114 0.677 0.978 0.054 0.077
55964DUP2 55964-02 DUP2 0.258 36000 86400 0.726 13.661 0.625 0.926 0.029 0.049
55964LCSI 55964-03 LCS1 0.2367 36000 86400 0.827 11.493 0.583 0.818 0.042 0.063
55964MBB1 55964-04 MBBI 0.2473 36000 86400 0.833 0.292 0.095 0.096 0.037 0.057
L10981-27 55964-05 SMI 0.2429 36000 86400 0.695 15.086 0.708 1.034 0.050 0.073
L10981-28 55964-06 SMP2 0.2087 36000 86400 0.758 13.550 0.679 0.959 0.045 0.069
L10981-29 55964-07 0.2508 36000 86400 0.455 41.119 1.356 2.463 0.060 0.091
L10981-30 55964-08 1 0.2561 36000 86400 0.778 8.331 0.487 0.641 0.053 0.073
LI0983-31 55964-09 1 0.2405 36000 86400 0.693 14.681 0.676 0.998 0.061 0.082
L10981-32 55964-10 0.2521 36000 86400 0.462 34.561 1.229 2.121 0.076 0.107
L10981-33 55964-11 0.2331 36000 86400 0.884 0.881 0.157 0.163 0.050 0068
,10981-34 55964-12 0.235 36000 86400 0.795 8.210 0.502 0.648 0.057 0.079
-098_5 55-- - -- 02344- ---- 36000- ----- 6-00 --- 16-6* - -----074- f --- 0."89 - 0-263-
L10981-36 55964-14 0.244 36000 86400 0.816 7.566 0.454 0.591 0.036 0.055
L10981-37 55964-135 0.2373 36000 86400 0.667 4.839 0.413 0.478 0.056 0.080
L10981-38 55964-16 0.2184 36000 86400 0.700 6.144 0.467 0.559 0.053 0.078

- W0989- 55964-1 --- - 0-20- -3600- - 6400- 0258 -- 105 3-3358- -- 6255- -010- --- 0-245- -
L10981-40 55964-18 0.2614 36000 86400 0.514 24.631 1.018 1.598 0.060 0.090
L10981-41 55964-19 0.2396 36000 86400 0.579 24.482 ff959 1.555 0.073 0.099
HL-9Mi - 55%4-20- -02465- -- 6000- - 4 --- 288t -. t69 - -- 9-y- -5.62 01! -1-
L10981-43 5 964-21 0.2472 36000 86400 0.866 8.843 0.485 0.656 0.042 0.061
Ui0lF*- 5 --- 0-2624 ---- 360- -864 - -- 1O . . -16-2 0 I _

Comments: 55964LCS I U-234 LCS Recovery = 11.493/10.940 = 105.1%. The inethod blank for U-234, U-235, & U-238 is above the MDA
L10981-27, 55964DUPI RPD - 6.7 %., RER = 0.48 but below the RDL. All remaining QC within limits. Report data.
L10981-28, 55964DUP2 RPD =0.8 %, RER = 0.06 L10981-35, 39, 42, & 44 will be reprepped on another batch.
MBB = 0.292 pCi/g => less than RDL(HAMDC).

Checked by:

Chem Doa

Calculated by: fol V96291



LAS LABORATORIES
Calculation gheet for U-235 By SOP 0108

Batch Number: 10855964

LAS M ciwdmD QC
Dvctor

Eff
Time (sc)

Bkg

Time (sem)
Chem

Recovery

U-235 LCS Activity =

kgCOr

pCY/g

Comarow Top r

0.502

U-235

U.D
U-235
tMnA.

Data

.Oualifier
55964DUP1 55%4-01 DUPE 0.2325 36000 86400 0.682 1.008 0.181 0.188 0.016 0.039
55964DUP2 55%4-02 DUP2 0.258 36000 86400 0.726 0.723 0.145 0.149 0.020 0.041
55964LCSI 55964-03 LCSI 0.2367 36000 86400 0.827 0.653 0.140 0.143 0.021 0.042
55964MBB1 55%4-04 MBBI 0.2473 36000 86400 0.833 0.084 0.050 0.050 0.014 0.034
L10981-27 55964-05 SMP1 0.2429 36000 86400 0.695 0.889 0.172 0.178 0.024 0.047
L10981-28 55964-06 SMP2 0.2087 36000 86400 0.758 0.827 0.169 0.174 0.030 0.054
L10981-29 55964-07 0.2508 36000 86400 0.455 3.138 0.376 0.407 0.039 0.071
L10981-30 55964-08 0.2561 36000 86400 0.778 0.336 0.102 0.104 0.040 0.060
L10981-31 55964-09 0.2405 36000 86400 0.693 0.799 0.157 0.162 0.000 0.022
L10981-32 55964-10 0.2521 36000 86400 0.462 2.053 0.301 0.318 0.038 0.069
L10981-33 55964-11 0.2331 36000 86400 0.884 0.096 0.055 0.056 0.030 0.048
LI9SI-34 55964-12 0.235 36000 36400 0.795 0.630 0.142 0.145 0.038 0.059

- L198 5- 55964-- - -- 2544 - 36000- -86400- -- 9 9- + -0.9- 104- -0- Y
L10981-36 55964-14 0.244 36000 86400 0.816 0.586 0.127 0.130 0.019 0.038 ___

L10981-37 55964-15 0.2373 36000 86400 0.667 0.467 0.132 0.134 0.043 0.068 1
L10981-38 55964-16 0.2184 36000 86400 0.700 0.383 0.123 0.124 0.050 0.075 1

- -13099- - 5-- 9 -36000--4- _ _ _ _ _ _ - 0f 09 0 -o *.--

L10981-40 55964-18 0.2614 36000 86400 0.514 1.710 0.270 0.283 0.042 0.072
L10981-41 55964-19 0.23% 36000 86400 0.579 2.167 0.285 0.305 0.019 0.045

- -0981-42- 5596420 -- - 2465- - 36000 -0.280- 5.- - 0639 ----0:-9 V- -
L10981-43 556-10.2472 36000 86400 0.866 0.685 0.136 0,141 0.027 0.045 ___

0.6U 600---040- 0.3-!_2 _. 33 :1 Hi- - Ny-

Comments: The method blank for U-234, U-235, & U-238 is above the MDA
L10981-27, 55964DUPI RPD = 12.6 %/, RER = 0.33 but below the RDL. All remaining QC within limits. Report data.
L10981-28, 55964DUP2 RPD = 13.4 %, RER = 0.32 L10981-35, 39, 42, & 44 will be reprepped on another batch.
MBB = 0.084 pCi/g => less than RDL(HAMDC).

Checked by:

C'D

Calculated by: V96291



LAS LABORATORIES
Calculation heet for U-238 By SOP 0108

Batch Number: 10855964

LASID ChildID QC
De0Wcor.

WVf
Sample

TiesC)

BKOD.
Chem

Rcovwy

U-238 LCS Activity =

Msc-~r Ca aEpnr
ia

10.900

T 77
2fl 's

1)-24%
'in.

U-23f
InA.

Daot

55964DUPI 55964-01 DUPI 0.2325 36000 86400 0.682 14.864 0.694 1.017 0.033 0.056
55964DUP2 55964-02 DUP2 0.258 36000 86400 0.726 13.794 0.628 0.933 0.020 0.041
55964LCSI 55964-03 LCSI 0.2367 36000 86400 0.827 11.750 0.589 0.832 0.021 0.042
55964MBB1 55964-04 MBB1 0.2473 36000 86400 0.833 0.084 0.055 0.056 0.035 0.054
L10981-27 55964-05 SMPI 0.2429 36000 86400 0.695 15.483 0.716 1.055 0.033 0.057
L10981-28 55964-06 SMP2 0.2087 36000 86400 0.758 13.385 0.674 0.950 0.034 0.058
L10981-29 55964-07 0.2508 36000 86400 0.455 34.741 1.246 2.138 0.039 0.071
L10981-30 55964-08 0.2561 36000 86400 0.778 7.784 0.470 0.610 0.032 0.0521
L10981-31 55964-09 1 0.2405 36000 86400 0.693 14.719 0.676 0.999 0.038 0.060
L10981-32 55964-10 0.2521 36000 86400 0.462 35.052 1.238 2.146 0.066 0.0971
L10981-33 55964-11 0.2331 36000 86400 0.884 0.751 0.142 0.146 0.019 0.0371
L10981-34 55964-12 0.235 36000 86400 0.795 8.346 0.505 0.655 0.031 0.0521

- 098 - 55%4 13- - -02544 -W--66400- * - 5-440- 50 -- -:90- -- l5 . Y
L10981-36 55964-14 0.244 36000 86400 0.816 7.467 0.45! 0.586 0.047 0.066
L10981-37 55964-15 0.2373 36000 86400 0.667 4.659 0.404 0.466 0.039 0.064
L10981-38 55964-16 0.2184 36000 86400 0.700 5.752 0.452 0.535 0.044 0.061
-E _09H 9. 559 ------- 09 36000- 0 ---8-640- --- H2-02- 465 --- 6609- -0132 0.20 Y
L10981-40 55964-18 0.2614 36000 86400 0.514 23.420 0.993 1.535 0.047 0.077
L10981-41 55964-19 0.23% 36000 86400 0.579 24.608 0.960 1.561 0.053 0.080
- _ E__9__4 55964-20 -0.2465- 36000 --6400 02 100.906- -2.02 -- - - 08 -- 0143 Y
L10981-43 5964-21 0.2472 36000 86400 0.866 6.374 0.412 0.521 0.030 0.049

1_ 44-- 0. --- 2624 36000 --- 86400- 0.5 300.540 6.? -- 1464- t.l 3 Y

Comments: 55964LCSI U-238 LCS Rcovery - 11.750/10.900 = 107.8%. The method blank for U-234, U-235, & U-238 is above the MDA
L10981-27, 55964DUP1 RPD = 4.1 %, RER = 0.30 but below the RDL. All remaining QC within limits. Report data.
L10981-28, 55964DUP2 RPD = 3.0 %4, RER = 0.22 L10981-35, 39, 42, & 44 will be reprepped on another batch.
MBB = 0.084 pCi/g => less than RDL(iAMDC).

Checked by: q4

'D

Calculated by: _0 / V9-291



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type:
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-01
55964DUP1
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 5:48:26 PM
0.56140 g
12.00 dpm.

AL1-01
512
36,000.0 Sec.
36,001.6 Sec.

23.25 %
15.86 %

Chemical Yield:

2,880.95 + 9.0490 * Channel #.
2,880.95 + 9.0146 * Channel f.

C:\USER\DATA\55964-01.CHN
C:\USER\BKG\B0197346.CHN
C:\USER\CALIB\30197295.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
---------------------------------------------------------------------------

U-234 4,776 209.4 174 217 72 72 1,679 4.58 2.79
---------------------------------------------------------

U-235 4,396 167.4 153 173 54 54 120 0.42 0.20
----------------------------------------------------------

U-238 4,196 145.3 110 152 72 72 1,765 1.67 2.94
----------------------------------------------------------

U-232-tr 5,320 269.6 235 278 54 54 1,166 23.75 1.90
----------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By

Y> U 0037

68.23 %

12/16/97 3:49:06 AM



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type:
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-02
55964DUP2
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 5:49:40 PM
0.53860 g
12.00 dpm.

AL1-02
512
36,000.0 Sec.
36,001.6 Sec.

25.80 %
18.73 %

Chemical Yield:

2,956.97 + 9.1267 * Channel I.
2,956.97 + 9.1274 * Channel i.

C:\USER\DATA\55964-02.CHN
C:\USER\BKG\B0297346.CHN
C:\USER\CALIB\E0297295.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

U-234 4,776 199.3 164 207 73 73 1,837 1.67 3.06

U-235 4,396 157.7 144 163 73 73 98 0.83 0.16

U-238 4,196 135.8 101 143 73 73 1,854 0.83 3.09

U-232-tr 5,320 258.9 224 267 73 73 1,370 21.67 2.25

-------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:K

72.58 %

oG0039

12/16/97 3:49:50 AM



AlphaVision Relative Region-Of-Interest (Slope Recalibration)

220

165

2956.00

-A-

U-238

4124.00

1-23!w

U-234

'A..

Acquired: 17:49:40 on 15-Dec-97
File: C:\USER\DATA\55964-02.CHN
Sample: 55964DUP2

Tracer
U-232

5292.00
Energy (keV)

Real Time:

6460.00 7628.00

36001.56 s. Live Time: 36000.00 s.
Detector: #2 AL1-02

Type: Uranium-isotopic

,At -t

0

110

55

55964-02

II

,A, I



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -

Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-03
55964LCS1
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 5:53:47 PM
0.50000 g
12.00 dpm.

AL1-03
512
36,000.0 Sec.
36,001.6 Sec.

23.67 %
19.58 %

Chemical Yield:

2,853.31 + 9.2589 * Channel P.
2,853.31 + 9.2467 * Channel I.

C:\USER\DATA\55964-03.CHN
C:\USER\BKG\B0397346.CHN
C:\USER\CALIB\E0397295.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
-------------------------------------------------------------------------

U-234 4,776 207.6 173 216 56 56 1,502 3.33 2.50
---------------------------------------------------------

U-235 4,396 166.6 153 172 37 37 86 0.83 0.14
---------------------------------------------------------

U-238 4,196 145.0 110 152 56 56 1,533 0.83 2.55
---------------------------------------------------------

U-232-tr 5,320 266.4 231 274 74 74 1,433 23.33 2.35
---------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Chocked By:

t;t, 04 1

82.72 %

12/16/97 3:53:S9 AM



55964-03 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

160

120

2853.00

E
K
S

'I

U-238

1-23'x

U-234

S

Acquired: 17:53:47 on 15-Dec-97
File: C:\USER\DATA\55964-03.CHN
Sample: 55964LCS1

U-232

5223.00 6408.00 7593.00
Energy (keV)

Real Time: 36001.56 s. Live Time: 36000.00 s.
Detector: #3 ALl-03

Type: Uranium-isotopic

- AA.A.XA/

0

U)
4-'C

0
0

80

40

JA_ -A .1 . - . . . I . ..A I



AlphaVision A36-BI Var 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: .
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-04
55964MBB1
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 5:54:35 PM
0.50000 g
12.00 dpm.

AL1-04
512
36,000.0 Sec.
36,001.6 Sec.

24.73 %
20.60 %

Chemical Yield:

2,828.00 + 9.0795 * Channel I.
2,828.00 + 9.0715 * Channel I.

C:\USER\DATA\55964-04.CHN
C:\USER\BKG\B0497346.CHN
C:\USER\CALIB\E0497296.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

U-234 4,776 214.5 180 223 18 18 43 2.92 0.07

U-235 4,396 172.7 159 179. 18 18 12 0.42 0.02

4,196 150.7 116 158 18 18 14 2.50 0.02

U-232-tr 5,320 274.5 239 282 73 73 1,505 22.08 2.47
-------------------------------------------------------------------------

Note: Background count times are for 86,400 second@ (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

83.28 %

U-238

Ut 0043

12/16/97 3:54:44 AM

4V



55964-04

120

90

60

30

AlphaVision Relative Region-Of-Interest (Slope Recalibration)

F-

Ii

U-238 U-235 U-234

2828.00 3990.00

Acquired: 17:54:35 on 15-Dec-97
File: C:\USER\DATA\55964-04.CHN
Sample: 55964MBB1

U 232

5152.00
Energy (keV)

Real

6314.00

-7 .

7476i.00
'A

Time: 36001.56 s. Live Time: 36000.00 s.
Detector: #4 AL1-04

Type: Uranium-isotopic

Co
4-.C

0
C-)



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -

Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-05
L10981-27
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 5:57:53 PM
0.51600 g
12.00 dpm.

ALI-05
512
36,000.0 Sec.
36,001.6 Sec.

24.29 %
16.89 %

Chemical Yield:

2,853.01 + 9.1787 * Channel P.
2,853.01 + 9.1659 * Channel 0.

C:\USER\DATA\55964-05.CHN
C:\USER\BKG\BO597346.CHN
C:\USER\CALIB\E0597296.CHN
C:\USmR\ALPNA\ALPHAVIS.ALB

P E A X S

Energy Centroid RoI FWIW Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

4,776 209.5 174 217

4,396 168.1 154 173

73 73 1,755

37 37 104

3.75 2.92

0.83 0.17

U-238 4,196 146.3 111 153 73 73 1,799 1.67 3.00
------------------------------------------------------------------------

U-232-tr 5,320 268.8 234 277 55 55 1,234 17.92 2.03
------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

69.53 %

U-234

U-235

tot 0045

12/16/97 3%58:03 AM



55964-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

180

135

2853.00

-

U-238

4027.75

U-234

Acquired: 17:57:53 on 15-Dec-97
File: C:\USER\DATA\55964-05.CHN
Sample: L10981-27

Tracer
U-232

A.
5202.50

Energy (keV)
Real

_h I - I

6377.25 7552.00

Time: 36001.56 s. Live Time: 36000.00 s.
Detector: #5 ALl-05

Type: Uranium-Isotopic

A .A.kJ_ -. mA

Co
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: ,
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-06
L10981-28
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 5:59:12 PM
0.53800 g
12.00 dpm.

ALl-07
512
36,000.0 Sec.
36,001.6 Sec.

20.87 %
15.82 %

Chemical Yield:

2,827.18 + 8.7897 * Channel 0.
2,827.18 + 8.7891 * Channel O.

C:\USER\DATA\55964-06.CHN
C:\USER\BKG\B0797346.CHN
C:\USER\CALIB\E0797296.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

U-234 4,776 221.7 187 230 53 53 1,539 2.92 2.56

U-235 4,396 178.5 164 185 53 53 95 1.25 0.16

U-238 4,196 155.7 121 163 70 70 1,519 1.67 2.53

U-232-tr 5,320 283.6 249 292 53 53 1,154 15.00 1.90

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: IPX Checked By

uL0047

75.80 I

12/16/97 3:59;23 AM



55964-06

160

AlphaVision Relative Region-Of-Interest (Slope Recalibration)

Ak-

U-238

2827.00

U-234

3952.00

J-23E

Acquired: 17:59:12 on 15-Dec-97
File: C:\USER\DATA\55964-06.CHN
Sample: L10981-28

Tracer
U-232

IAA .. I k

-A

5077.00 6202.00 7327.00
Energy (keV)

Real Time: 36001.58 s. Live Time: 36000.00 s.
Detector: #7 AL1 -07

Type: Uranium-isotopic
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratorie-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-07
L10981-29
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:02:12 PM
0.56580 g
12.00 dpm.

ALI-08
512
36,000.0 Sec.
36,001.6 Sec.

25.08 %
11.41 %

Chemical Yield:

2,856.23 + 8.9048 * Channel #.
2,856.23 + 8.8701 * Channel S.

C:\USER\DATA\55964-07.CHN
C:\USER\BKG\B0897346.CHN
C:\USER\CALIB\E0897296.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
-------------------------------------------------------------------------

U-234 4,776 215.6 181 224 53 53 3,538 2.92 5.89
-------------------------------------------------------------------------

U-235 4,396 172.9 159 180 267 267 271 1.25 0.45
-------------------------------------------------------------------------

U-238 4,196 150.5 115 157 71 71 2,988 1.25 4.98
-------------------------------------------------------------------------

U-232-tr 5,320 276.7 242 285 71 71 828 6.67 1.37
-------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: w1- Checked By:

Ut 004 9

45.48 %

12/16/97 4:02:22 AM



55964-07

340

0
U,AlphaVision Relative Region-Of-Interest (Slope Recalibration)

U-234

U-238

3995.752856.00

J-23!

Acquired: 18:02:12 on 15-Dec-97
File: C:\USER\DATA\55964-07.CHN
Sample: L10981-29

2

Tracer
U-232

I
5135.50

Energy (keV)
Real Time:

6275.25 7415.00

36001.58 s. Live Time: 36000.00 s.
Detector: #8 AL1-08

Type: Uranium-isotopic
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Alphavision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-08
L10981-30
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:03:29 PM
0.51190 g
12.00 dpm.

ALl-09
512
36,000.0 Sec.
36,001.6 Sec.

25.61 t
19.91 %

Chemical Yield:

2,941.95 + 8.9326 * Channel 0.
2,941.95 + 8.9245 * Channel 0.

C:\USER\DATA\55964-08.CHN
C:\USER\BKG\B0997346.CHN
C:\USER\CALIB\E0997296.CHN
C:\USmR\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (kev) Sum Sum CPM
------------------------------------------------------------------------

U-234 4,776 205.3 170 213 71 71 1,137 5.83 1.89
------------------------------------------------------------------------

U-235 4,396 162.8 149 169 36 36 49 3.33 0.08
------------------------------------------------------------------------

U-238 4,196 140.4 105 147 71 71 1,059 2.08 1.76
------------------------------------------------------------------------

U-232-tr 5,320 266.3 231 274 71 71 1,460 26.25 2.39
------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: -a Checked By: /z: r

77.76 %

4u0051

12/16/97 4:03t40 AN



55964-08 AlphaVision Relative Region-Of-interest (Slope Recalibration)

140

105

2941.00

-;
U-234

U-238

4084.25

Acquired: 18:03:29 on 15-Dec-97
File: C:\USER\DATA\55964-08.CHN
Sample: L10981-30

Tra 4er
U-232

I W A
5227.50

Energy (keV)
Real Time:

ru i . 1
6370.75 7514.00

36001.58 s. Live Time: 36000.00 s.
Detector: #9 ALl-09

Type: Uranium-Isotopic
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: 
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-09
L10981-31
Uranium-Isotopic
Relative Region-f-Interest
12/15/97 6:05:09 PM
0.55820 g
12.00 dpm.

AL-11
512
36,000.0 Sec.
36,001.6 Sec.

24.05 % Chemical Yield:
16.66 %

2,911.71 + 9.1196 * Channel I.
2,911.71 + 9.1019 * Channel f.

C:\USER\DATA\55964-09.CHN
C:\USER\BKG\B1197346.CHN
C:\USER\CALIB\E1197296.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
------------------------------------------------------------------------

U-234 4,776 204.4 169 212 73 73 1,825 6.25 3.03
--------------------------------------------------------

U-235 4,396 162.8 149 168 91 91 99 0.00 0.17
--------------------------------------------------------

U-238 4,196 140.8 106 148 55 55 1,826 2.50 3.04
--------------------------------------------------------

U-232-tr 5,320 264.1 229 272 55 55 1,218 18.33 2.00
--------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Chocked 
By:R

4, 0 053

69.28 %

12/16/97 4:05:19 AM



AlphaVision Relative Region-Of-Interest (Slope Recalibration)

200

150

2911.00

--

U-238

4078.25

Acquired: 18:05:09 on 15-Dec-97
File: C:\USER\DATA\55964-09.CHN
Sample: L10981-31

U-234
Tracer
U-232

5245.50
Energy (keV)

Real

7580.00

Time: 36001.58 s. Live Time: 36000.00 s.
Detector: #11 ALI-11

Type: Uranium-Isotopic
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (AL)

LAS Child ID:
LAS Parent ID:
Method Type:
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-10
L10981-32
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:05:59 PM
0.56760 g
12.00 dpm.

ALl-12
512
36,000.0 Sec.
36,001.6 Sec.

25.21 %
11.65 %

Chemical Yield:

2,887.84 + 9.0347 * Channel I.
2,887.84 + 9.0059 * Channel f.

C:\USER\DATA\55964-10.CHN
C:\USER\BKG\B1297346.CHN
C:\USER\CALIB\E1297300.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
---- ------------------------------------------------------------------------

4,776 209.0 174 217 54 54 3,048 5.00 5.07

U-235 4,396 166.9 153 173 90 90 182 1.25 0.30
-------------------------------------------------------------------------

U-238 4,196 144.8 110 152 54 54 3,090 3.75 5.14
-------------------------------------------------------------------------

U-232-tr 5,320 269.2 234 277 72 72 856 17.50 1.40
-------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: 4Z_ Checked By:

46.20 %

U-234

OLt5

12/16/97 4:06:10 Am



55964-10

340

AlphaVision Relative Region-Of-Interest (Slope Recalibration)

-U-

U-238

Ia

2887.00 4043.25

J-231

H

U-234

Acquired: 18:05:59 on 15-Dec-97
File: C:\USER\DATA\55964-10.CHN
Sample: L10981-32

Tracer
U-232

5199.50
Energy (keV)

Real

,AI
6355.75

AA I

7512.00

Time: 36001.58 s. Live Time: 36000.00 s.
Detector: #12ALI-12

Type: Uranium-isotopic
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -

Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-11
L10981-33
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:06:49 PM
0.52980 g
12.00 dpm.

ALI-13
512
36,000.0 Sec.
36,001.6 Sec.

23.31 %
20.61 4

Chemical Yield:

2,923.37 + 8.8283 * Channel I.
2,923.37 + 8.7937 * Channel I.

C:\USER\DATA\55964-1l.cHN
C:\USER\BKG\B1397346.CHN
C:\USER\CALIB\E1397300.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
------------------------------------------------------------------

U-234 4,776 209.8 175 218 53 53 134 5.83 0.21
-------------------------------------------------------------------------

4,396 166.8 153 174 18 18 16 2.08 0.02

U-238 4,196 144.2 109 151 53 53 110 0.83 0.18
-------------------------------------------------------------------------

U-232-tr 5,320 271.5 237 280 71 71 1,502 18.33 2.47

Note: Background count times are for 86,400 seconds (24 Hours). BG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By: i127I

88.40 %

U-235

(I t,005 7

12/16/97 4z06x59 AM



55964-11
no
V5AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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105

4053.00

Acquired: 18:06:49 on 15-Dec-97
File: C:\USER\DATA\55964-1 1.CHN
Sample: L10981-33

Tricer
U-232

-A

N
5183.00

Energy (keV)
Real

.-. I

6313.00
.wft. A

-

744 3.00

Time: 36001.56 s. Live Time: 36000.00 s.
Detector #13 AL1-13

Type: Uranium-Isotopic
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-12
L10981-34
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:08:50 PM
0.50730 g
12.00 dpm.

ALl-14
512
36,000.0 Sec.
36,001.6 Sec.

23.50 %
18.68 %

Chemical Yield:

2,920.74 + 8.8926 * Channel P.
2,920.74 + 8.8738 * Channel 0.

C:\USER\DATA\55964-12.CHN
C:\USER\BKG\B1497346.CHN
C:\USZR\CALIB\E1497300.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

U-234 4,776 208.6 174 217 53 53 1,042 5.83 1.73
------------------------------------------------------------------------

U-235 4,396 165.9 152 173 71 71 82 2.50 0.13
------------------------------------------------------------------------

U-238 4,196 143.4 108 150 71 71 1,055 1.67 1.76
------------------------------------------------------------------------

U-232-tr 5,320 269.8 235 278 71 71 1,366 21.25 2.24
------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

79.48 %

7- (-'U a 059

12/16/97 4:09:00 AM



55964-12 AlphaVision Relative Region-Of-interest (Slope Recalibration)

120
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2920.00

t-

4058.25

U-234
U-238

Acquired: 18:08:50 on 15-Dec-97
File: C:\USER\DATA\55964-12.CHN
Sample: L10981-34

Tr cer
U-2132

'A.
5196.50

Energy (keV)
Real

A2.wi I

6334.75 7473.00

Time: 36001.56 s. Live Time: 36000.00 s.
Detector #14AL1-14

Type: Uranium-isotopic
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AlphaVision A36-BI var 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: .
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File;
Library File:

55964-14
L10981-36
Uranium-Isotopic
Relative Region-Of-Intereut
12/15/97 6:10:24 PM
0.53450 g
12.00 dpm.

ALl-17
512
36,000.0 Sec.
36,001.7 Sec.

24.40 % Chemical Yield:
19.92 %

2,902.14 + 8.8228 * Channel 0.
2,902.14 + 8.8079 * Channel S.

C:\USER\DATA\55964-14.CHN
C:\USER\BKG\B1797346.CHN
C:\USER\CALIB\E1797301.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
-------------------------------------------------------------------------

U-234 4,776 212.4 177 220 53 53 1,076 2.92 1.79

U-235 4,396 169.3 155 176 18 18 84 0.83 0.14
-------------------------------------------------------------------------

U-238 4,196 146.6 112 154 53 53 1,064 5.00 1.76
-------------------------------------------------------------------------

U-232-tr 5,320 274.1 239 282 71 71 1,451 16.67 2.39
-------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

81.64 %

A-
tt0061

12/16/97 4:10:34 AM



55964-14
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AlphaVision Relative Region-Of-Interest (Slope Recalibration) N
Cz

- .L~lA~AA.AfAr

2902.00

U-238

4031.25

U-234

Acquired: 18:10:24 on 15-Dec-97
File: C:\USER\DATA\55964-14.CHN
Sample: L10981-36

Tracer
U-232

5160.50
Energy (keV)

Real

6289.75
. A I

7419.00

Time: 36001.70 s. Live Time: 36000.00 s.
Detector: #17ALI-17

Type: Uranium-isotopic
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AlphaVision A36-DI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-15
L10981-37
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:11:22 PM
0.52350 g
12.00 dpm.

ALl-18
512
36,000.0 Sec.
36,001.7 Sec.

23.73 %
15.82 %

Chemical Yield:

2,918.36 + 8.9138 * Channel P.
2,918.36 + 8.8737 * Channel 0.

C:\USER\DATA\55964-15.CHN
C:\USER\BKG\B1897346.CHN
C:\USER\CALIB\E1897301.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
-------------------------------------------------------------------------

4,776 208.4 173 216 89 89 538 4.17 0.89

U-235 4,396 165.8 152 172 53 53 54 2.50 0.09
---- ------------------------------------------------------------------------

U-238 4,196 143.3 108 150 71 71 516 2.08 0.86
------------------------------------------------------------------------

U-232-tr 5,320 269.5 234 277 71 71 1,154 15.00 1.90
------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: la71 Checked By:

66.66 %

U-234

0(G.3

12/16/97 4:11:34 AM



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratoriesm-LAS 576A (ALl)

LAS child ID:
LAS Parent ID:
Method Type:
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-16
L10981-38
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:12:07 PM
0.53470 g
12.00 dpm.

AL1-19
512
36,000.0 Sec.
36,001.7 Sec.

21.84 %
15.29 %

Chemical Yield:

2,913.57 + 8.8782 * Channel #.
2,913.57 + 8.8476 * Channel f.

C:\USER\DATA\55964-16.CHN
C:\USER\BKG\B1997346.CHN
C:\USRR\CALIB\E1997301.CHN
C:\USmR\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

4,776 209.8 175 218 53 53 673 3.75 1.12

U-235 4,396 167.0 153 174 18 18 45 3.33 0.07

U-238 4,196 144.4 109 151 89 89 629 2.50 1.04
-------------------------------------------------------------------------

U-232-tr 5,320 271.1 236 279 71 71 1,117 15.83 1.84
-------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: (1;/ Checked By:

70.03 %

U-234

OL a i&65

12/16/97 4:12:17 AM



55964-15 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 18:11:22 on 15-Dec-97
File: C:\USER\DATA\55964-15.CHN
Sample: L10981-37

U-132

A*.

5199.50
Energy (keV)

Real

rvdAjI. .

6340.25 7481.00

Time: 36001.70 s. Live Time: 36000.00 s.
Detector: #18 AL1-18

Type: Uranium-Isotopic
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55964-16 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

100

75

2913.00

-

-A ~ aA AAXAr

4049.25

J-23!

U-234

Acquired: 18:12:07 on 15-Dec-97
File: C:\USER\DATA\55964-16.CHN
Sample: L10981-38

Tracer
U-232

k.
5185.50

Energy (keV)
Real Time:

A8 , 2 .
6321.75

36001.70 s.

. AiI
7458.00

Live Time: 36000.00 s.
Detector: #19AL1-19

Type: Uranium-Isotopic

U-238

e.o
CD

01
C

50

25



AlphaVision A36-BI Ver 1.20 12/16/97 4:14:36 AM

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: .
Analysis Type:
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-18
L10981-40
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:14:26 PH
0.51100 g
12.00 dpm.

AL1-21
512
36,000.0 Sec.
36,001.7 Sec.

26.14 % Chemical Yield:
13.43 %

2,899.15 + 9.0637 * Channel #.
2,899.15 + 9.0369 * Channel S.

C:\USER\DATA\55964-18.CHN
C:\USER\BKG\32197346.CHN
C:\USER\CALIB\E2197301.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BAG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

U-234 4,776 207.1 172 215 54 54 2,255 3.33 3.75

U-235 4,396 165.1 151 171 54 54 158 1.67 0.26

U-238 4,196 143.1 108 150 73 73 2,143 2.08 3.57

U-232-tr 5,320 267.1 232 275 54 54 972 5.00 1.61
-------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

51.38 %

UL0067



55964-18

240

AlphaVision Relative Region-Of-interest (Slope Recalibration)

U-234

60

2899.00

U-238

4059.00

1-23

Acquired: 18:14:26 on 15-Dec-97
File: C:\USER\DATA\55964-18.CHN
Sample: L10981-40

Tracer
U-232

5219.00
Energy (keV)

Real

6379.00 7539.00

Time: 36001.70 s. Live Time: 36000.00 s.
Detector: #21 AL1-21

Type: Uranium-Isotopic

180

CO

(0
4-4C

0
C-)

120



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -

Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55964-19
L10981-41
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:15:39 PM
0.55620 g
12.00 dpm.

AL1-22
512
36,000.0 Sec.
36,001.7 Sec.

23.96 %
13.86 %

Chemical Yield:

2,896.88 + 8.9963 * Channel S.
2,896.88 + 8.9701 * Channel P.

C:\USER\DATA\55964-19.CHN
C:\USER\BKG\B2297346.CHN
C:\USER\CALIB\E2297303.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross EKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
------------------------------------------------------------------

U-234 4,776 208.9 174 217 72 72 2,521 6.25 4.19
-------------------------------------------------------------------------

4,396 166.6 153 173

4,196 144.4 109 151

U-232-tr 5,320 269.4 234 277

36 36 223

72 72 2,531

72 72 1,012

0.42 0.37

3.33 4.21

13.75 1.66

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

57.87 %

U-235

U-238

60t)69

12/16/97 4:15:49 AN



AlphaVision Relative Region-Of-interest (Slope Recalibration)

280

-

-

--

2896.00

U-238

4047.50

U-234

Acquired: 18:15:39 on 15-Dec-97
File: C:\USER\DATA\55964-19.CHN
Sample: L10981-41

Tracer
U-232

A . A a I
5199.00

Energy (keV)
Real Time:

6350.50 7502.00

36001.72 s. Live Time: 36000.00 s.
Detector: #22 ALl -22

Type: Uranium-Isotopic

210

.4C

0
L)

140

70

55964-19

J-23!



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALI)

LAS Child ID:
LAS Parent ID:
Method Type: -

Analysis Type:
Acquisition Date:

Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:

Library File:

55964-21
L10981-43
Uranium-Isotopic
Relative Region-Of-Interest
12/15/97 6:17:50 PM
0.50810 g
12.00 dpm.

AL1-24
512
36,000.0 Sec.
36,001.7 Sec.

24.72 %
21.42 %

Chemical Yield:

2,912.00 + 8.8894 * Channel #.
2,912.00 + 8.8565 * Channel 0.

C:\USER\DATA\55964-21.CHN
C:\USER\BKG\B2497346.CHN
C:\USER\CALIB\E2497303.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (kev) Sum Sum CPM

U-234 4,776 209.7 175 218 53 53 1,286 4.17 2.14

U-235 4,396 166.9 153 174 18 18 101 1.67 0.17

U-238 4,196 144.4 109 151 71 71 926 2.08 1.54

U-232-tr 5,320 270.9 236 279 71 71 1,555 12.92 2.57

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Chocked By:

86.64 %

1(0071

12/16/97 4:18:00 AM

t /,



55964-21 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

40

2912.00
A IA A.

U-238

4049.75

J-23!

U-234

Acquired: 18:17:50 on 15-Dec-97
File: C:\USER\DATA\55964-21.CHN
Sample: L10981-43

nAr

160

120

Tracer
U-232

5187.50
Energy (keV)

Real

t At*I
6325.25

Time: 36001.70 s. Live Time: 36000.00 s.
Detector: #24 AL1-24

Type: Uranium-isotopic

In

C

0
C),

80

N
N

7463.00



LttNI iCLJ nMJ L I I IL/aL LutL)JItx I u I

% MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET

Batch Number 577 6 '
Date Started / 9L - L-2 $

CustO 5Laijf i A/tft2 H
AnalyZ. f4v GV9A

Parent NO Container Wet Weight Dry Weight % Moisture Aliquot Final Solution
LAL ID Tare Wt. Container + Samupi: Container + Sample Dissolved Volume

2 ( j 0 '73 ? 1 L'4 9 _iDissolvedVolum

d- 2 1, 0>7 1f 9i1 f LiO Oz 3%

5
6
7

14
15

_____ _____ ____ 12

14

16
17

19
20 -

22
23
24

Comments:

Balance no. '/009-0096 6
Initials dl/bt DaRe/ -(19 41

N
0



JA- / Sv4L
LAS LABORATORIES

Sample Preparation Worksheet for Uranium Analysis

Date Prep Started:

Workgroup Number: U-ISOTOPIC LALI-0108 55965
Matrix: SolidWaste

Pren Due Date : 27-Nov-91
CUEMT LAS CHIL COMMENS Client Collection

M ID ID a I .diys s.d 'ises &d) Date
L10981-23 55%5DUPI 1 55965-01 7"o C'. 1=7p0 p ~_ __ L b 11/12/97
Lab Ctr Sample 55%5LCSI 2 55%5-02 0 LCS 11/12/97
Method Blank 55%5MBBI 3 55965-03 MB 11/12/97
BOMB44 L10981-23 4 55965-04 0, -ve. , 14 isf-. Waste Management Han 10/30/97
BOMB45 L10981-24 5 55965-05 0,' 1, / .. -t 2 2 -Z 7 Waste Management Han 10/30/97
BOMB46 L10981-25 6 55%5-06 19 ' (, 5-, y 1 , / 4 Waste Management Han 10/30/97
BOMB47 L10981-26 7 55965-07 tmL-f) 00 'r * *f Waste Management Han 10/30/97

10

121

13
14
15
16
17
is
19
20
21

24
COMMENTS:

lAmovat ofTracmr IL -> 3 . 950
Tro Activity lo-9-t .c . JA

ITflcer IDl 5--?-.- - - I -
Balance Number: go / ) At 3 (v.4

Sample Prep Analyst: mi r

Cnt Rm Custody\Date : /

Pipete Number:/'/' rS< (wS 4
( )

IAmont of LCS

ILCS IDE

4 - ;LC

II 9o ft. /j't
jq5^-F-L '£ --/

Sah

0.- 01 L- I

Tracer and LCS added - J-4
Witnessed by :L s1

Checked by: (Q i917-c- 2

/, - e-~7

I



RADIATION RESULTS CHECK REPORT

Workgroup Number: U-ISOTOPIC LAL-0108_55965

saIp. Parsaetor Vlus Error IDA Units

55%50UP1 U-233/4 1794.59 127.418 11.4459 pCi/g

55%SLCS1 U-233/4 11.4604 0.765662 0.066475 pCi/s

55965MBB1 U-233/4 0.192262 0.077509 0.0656916 pCI/g

L10981-23 U-233/4 1955.8 136.189 11.978 pci/g

L10981-24 U-233/4 2.11473 0.244497 0.0357302 pCI/o

L10981-25 U-233/4 231.709 13.3169 0.406752 pcI/g

L10981-26 U-233/4 570 34.7955 1.22511 pCi/g

559650UP1 U-235 39.5909 32.5101 43.6793 pCi/a

55965LCS1 U-235 0.565157 0.117641 0.042882 pCi/g

55965MB61 U-235 0.0535813 0.0405978 0.042468 pCi/g

L10981-23 U-235 32.7355 31.3235 42.6587 pCi/g

L10981-24 U-235 0.160838 0.0628477 0.0357302 pci/9

L10981-25 U-235 3.36336 2.11647 2.81033 pCi/g

L10981-26 U-235 4.00064 6.94165 9.71709 pCi/g

55965DUP1 U-238 1249.77 97.9746 9.34684 pCd/s

55%5LCS1 U-238 11.175 0.750404 0.0541041 pdi/s

55%5MBB1 U-238 0.0756442 0.0503294 0.0529828 pci/g

L10981-23 U-238 1394.53 106.033 5.99357 pCi/a

L10981-24 U-238 1.78709 0.221552 0.0357302 pci/9

L10981-25 U-238 190.405 11.2267 0.243662 pWi/g

L10981-26 U-23 442.343 28.2572 1.22511 pci/9

(it 0075



LAS LABORATORIES
Count Data Sheet for Uranium By SOP 0108

Batch Number: 10855965

ChildID 0C
Cunt

Dow Tine AnIst

Aliquot
Size
(I)

Acty
DPM

U-232 Tra

GROSS 0-232
FWmu|

U-233/4.
GRoSSjaKQo
Cun C

U-235 1 U-38

GROSS:
Counts:

CoD GROSS EKGD
|Co"Mt

55965DUPI 55965-01 1 DUP1 ALI-24 12117197 21:13 WAL 0.0027 12.00 1708 28 71 1523 9 142 217 1060 5
55965LCSI 559652 2 LCS1 ALl-25 12/17/97 21:14 WAL 0.5000 12.00 1871 31 54 1974 14 99 4 1922 8
55965MBB1 55965-03 3 MBB1 ALI-26 12/17/97 21:15 WAL 0.5000 12.00 1731 32 72 36 11 10 3 15 6
L10981-23 55965-04 4 sMP1 ALI-27 12/17/97 21:16 WAL 0.0026 12.00 1757 21 71 1648 10 129 203 1172 1

L10981-24 55965-05 5 AL1-28 12/17/97 21:17 WAL 0.5227 12.00 1747 22 71 356 2 28 2 301 2

L10981-25 55965-06 6 ALI-29 12/17/97 21:18 WAL 0.1270 12.00 895 31 72 4791 6 353 567 3935 1

L10981-26 55965-07 7 7 ALI-31 12/17/97 21:19 WAL 0.0250 12.00 1199 20 71 3136 3 260 476 2434 3
8
9

10
11
12
13
14
15

116 1
17
1-
19
20
21
22
23

F - [24
U-232 Timr ID # 95-721-70-1 Cowe :10.81 pCil/mL U-Nat LCS ID #95-721-65-1 Con: 10.9 pCImL Prep Analyst: JSDM

Volume :05 ml. RefDate: 08/20/97 ExpfDate: 0/20/99 Volume :0.5 mL Ref Date : 01/01/92 Exp Date: 07fl8/99 Prep Date : 12/15/97

Comments: Tailing corrections were made on samples 55965DUPI, 10981-23, L10981-25, & L10981-26 due to tailing of U-234 peak into U-235 peak.
See point by point for tail correction. WAL 12/22/97

Resolution check (
Analyst:

ROts acceptable ('Y<
Checked by:

LAS ID

to
N

-.3

Date: /2/l /q -f V96291



LAS LABORATORIES
Count Data Sheet for Uranium By SOP 0108

Batch Number: 10855965

Child M QOC Ddedw
Dmer 2

Couw

Date Time

Count

AnIst
Aliquot

Siz

(9).

ADty.
DP'M

U-232 Trwcer

GROSS|
Coftss'

BKOD
comats

I 43/4
ossl BKDo

Cu.s cat"

U-235

counts

U-238

GROSS BKGD
Counts ICounts

55965DUPI 55%5-01 1 DUPi ALI-24 12/17/97 21:13 WAL 0.0027 12.00 1708 71 1523 9 142 4 1060 5
55965LCSI 55965-02 2 t.cs1 ALI-25 12/17/97 21:14 WAL 0.5000 12.00 18 ' 31 54 1974 14 99 4 1922 8
55%5MBB1 55%5-03 3 MBB1 ALI-26 12/17/97 21:15 WAL 0.5000 12.00 ZA731 32 72 36 11 10 3 is 6
L10981-23 55965-04 4 SMP1 ALI-27 12/17/97 21:16 WAL 0.0026 12 1757 21 71 1648 10 129 1 1172 1
L10981-24 55%5-05 5 ALI-28 12/17/97 21:17 WAL 0.5227 2.00 1747 22 71 356 2 28 2 301 2
L10981-25 55%5-06 6 ALI-29 12/17/97 21:18 WAL 0.12 12.00 895 31 72 4791 6 353 3 3935 1
L10981-26 55%5-07 7 ALI-31 12/17/97 21:19 WAL . 250 12.00 1199 20 71 3136 3 260 0 2434 3

10

12 o
_____I_ I - -__ I I__

14Za a

16
17

20
21

23

24
UJ-232 Tr&cerlD A95-72l-70-1 Conc :l().8lpCi/nL U-Nat LCS In 0 95-721-65-1 COnC: 10.90 pCli/nL Prep Analyst :JSDM

Volum: 0,5nml Ref Date : 09/20/97 Exp Date : 09/20/99 -Volum : 0.5 mL Ref Date : 01/01/92 Exp Date : f70899 Prep Date : 12/15/97

Commnents:

Resolution check (4-
Analyst:

ROIs acceptable (4-
Date: / -y q- q I Checked by: , V%291

LAs M

7'-
1'-
0

GRS
Couwts I

,*A41



LAS LABORATORIES
Calculation Sheet for U-233/4 By SOP 0108

Batch Number: 10855965

LAS ID Child UD QC
Detector

WB
Sample
Co"a

Time (sec)

Bkgd
Count

Time (Sac)
Chan

RecoVey

U-233/4 LCS Activity =

Ma9crr
pCi/g 2 dd

10.940

2 sAa
U-233/4

LL.
U-233/4

MDA,
DNA

Qu111f&t
5965DUPI 55965-01 DUPI 0.2472 43200 86400 0.793 1794.593 90.464 127.418 8.243 11.446 M
55965LCSI 55965-02 LCSI 0.2624 43200 86400 0.818 11.460 0.508 0.766 0.051 0.066
55965MBB1 55965-03 MBBI 0.2592 43200 86400 0.766 0.192 0.077 0.078 0.049 0.066
L10981-23 55965-04 SMPI 0.2484 43200 86400 0.814 1955.798 94.787 136.189 8.752 11.978 M
L10981-24 55965-05 0.2467 43200 86400 0.814 2.115 0.220 0.244 0.020 0.036
L10981-25 55965-06 0.2202 43200 86400 0.462 231.709 6.566 13.317 0.276 0.407
L10981-26 55965-07 0.2132 43200 86400 0.645 570.000 19.962 34.7% 0.732 1.225 M

Comments: 55%5LCS1 U-234 LCS Recovery = 11.460/10.940 =104.8%. 55965DUP1 & L10981-23 U-234, U-235, & U-238 MDAs above
L10981-23, 55965DUP1 RPD = 8.6 %, RER = 0.61 RDL. L10981-26 U-234 & U-238 MDAs above RDL. Sample

activities well above MDA. Sample volumes reduced due to
MBB = 0.192 pCi/g => less than RDL(HAMDC). elevated sample activity. MBB for U-234, U-235, & U-238 above

MDA but below RDL. Remaining QC within limits. Report data.
Calculated by: /ioz

- 4
Checked by: V96291



LAS LABORATORIES
Calculation §heet for U-235 By SOP 0108

Batch Number: 10855965

LAS ID Child I) QC Erf
Tium(sec)

*k$d.
COnt

Time (sM)
C11.1

Recfery

U-235 LCS Activity =

Wilk
C2 ftr

0.502

1cm Nqp fat
7Zi-,.

U-235
lD

U-235
NDA

Dela

55965DUPI 5596541 DUPI 0.2472 43200 86400 0.793 39.591 32.450 32.510 40.477 43.679 M
55965LCSI 55965-02 LCSI 0.2624 43200 86400 0.818 0.565 0.114 0.118 0.027 0.043
55965MBB1 55965-03 MBBI 0.2592 43200 86400 0.766 0.054 0.041 0.041 0.025 0.042
L10981-23 55965-04 SMP! 0.2484 43200 86400 0.814 32.736 31.281 31.324 39.433 42.659 M
L10981-24 55965-05 0.2467 43200 86400 0.814 0.161 0.062 0.063 0.020 0.036
L10981-25 55%5-06 0.2202 43200 86400 0.462 3.363 2.110 2.116 2.679 2.810 M
L10981-26 55965-07 0.2132 43200 86400 0.645 4.001 6.939 6.942 9.224 9.717 M

Comments: 55965DUPI & L10981-23 U-234, U-235, & U-238 NDAs above
L10981-23, 55%5DUP1 RPD = 19.0 %, RER = 0.11 RDL. L10981-26 U-234 & U-238 MDAs above RDL. Sample

activities well above MDA. Sample volumes reduced due to
MBB = 0.054 pCi/g => less than RDL(HAMDC). elevated sample activity. MBB for U-234, U-235, & U-238 above

MDA but below RDL. Remaini QC within limits. Report data.
Chcked by:

0
0

Calculated by: V%291



e0
00LAS LABORATORIES

Calculation heet for U-238 By SOP 0108

Batch Number: 10855965

Child ID QC Eff
sample
Count

Tine tsec)

U-238 LCS Activity =

cr
pC/l

C"a AN
2 ga

55965DUP1 55965-01 DUPI 0.2472 43200 86400 0.793 1249.774 75.460 97.975 6.144 9.347 M

5965LCS1 55%5-02 LCSI 0.2624 43200 86400 0.818 11.175 0.501 0.750 0.038 0.054

55965MBBI 55965-03 MBBI 0.2592 43200 86400 0766 0.076 0.050 0.050 0.036 0.053

L10981-23 55%5-04 SMPI 0.2484 43200 86400 0.814 1394.532 79.883 106.033 2.768 5.994 M

L10981-24 55965-05 0.2467 43200 86400 0.814 1.787 0.203 0.222 0.020 0.036

L10981-25 55965-06 0.2202 43200 86400 0.462 190.405 5.950 11.227 0.113 0.244

L10981-26 559657 0.2132 43200 86400 0.645 442.343 17.587 28.257 0.732 1.225 M

Comments: 55965LCS I U-238 LCS Recovery =1.175/10.900 = 102.5%. 55%5DUPI & L10981-23 U-234, U-235, & U-238 MDAs above

L10981-23, 55%5DUPI RPD = 10.9 %, RER = 0.71 RDL. L10981-26 U-234 & U-238 MDAs above RDL. Sample
activities well above MDA. Sample volumes reduced due to

MBB = 0.076 pCi/g => less than RDL(HAMDC). elevated sample activity. MBB for U-234, U-235, & U-238 above

49/
MDA but below RDL. ning QC within linits. Report data.
Checked by: ()1A

Cum
Rtoovary

LAS ID Count UX-23V Dat
10.900

2 Amome
U-238

MDA

V%291Calculated by:



AlphaVision A36-BI Ver 1.20

southern Petroleum LaboratorieS-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type:
Analysis Type:
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55965-01
55965DUP1
Uranium-Imotopic
Relative Region-Of-Interest
12/17/97 9:13:11 PM
0.00270 g
12.00 dpm.

AL1-24
512
43,200.0 Sec.
43,201.6 Sec.

24.72 %
19.55 %

Chemical Yield:

2,912.00 + 8.9074 * Channel S.
2,912.00 + 8.8565 * Channel S.

C:\USER\DATA\55965-01.CHN
C:\USER\BKG\B2497353.CHN
C:\USER\CALIB\E2497303.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

4,776 209.2 174 217 71 71 1,523 3.50 2.11

U-235 4,396 166.6 153 173 53 53 142 0.50 0.20

U-238 4,196 144.1 109 151 71 71 1,060 0.50 1.47

U-232-tr 5,320 270.4 235 278 71 71 1,708 18.50 2.35

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

79.10 %

U-234

t 0081

12/22/97 1:44:28 PH



55965-01 AlphaVision Relative Region-Of-interest (Slope Recalibration)

K

IT,
ls
rQ

I

2912.00

U-238

4052.00

180

135
U-234

Acquired: 21:13:11 on 17-Dec-97
File: C:\USER\DATA\55965-01.CHN
Sample: 55965DUP1

Tracer
U-232

5192.00
Energy (keV)

Real

4-

J-

N

6332.00
---A

7472.00

Time: 43201.60 s. Live Time: 43200.00 s.
Detector: #24 ALl-24

Type: Uranium-Isotopic

A.I

N

(0
4-'C

0
C.,

90

45



aestro spectrum printed
>AL1-24
>55965DUP1

0: 0
7: 0

14: 0
21: 0
28: 0 -
35: , 0 -

42: 1
49: 0
56: 1
63: 1
70: 0
77: 1
84: Z 1
91: 5 3
98: 2

105: 1
112: 4
119: 5
126: 9
133: .3 24
140: V, 4 68
147: 35
154:1 - ,: T
161:. " 5
168: ' 9
175: J7
182: 3
189: , 13
196: g 21
203: 77
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type:
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55965-02
55965LCS1
Uranium-Isotopic
Relative Region-Of-Interest
12/17/97 9:14:16 PM
0.50000 g
12.00 dpm.

AL1-25
512
43,200.0 Sec.
43,201.6 Sec.

26.24 % Chemical Yield:
21.48 %

2,902.94 + 9.0018 * Channel I.
2,902.94 + 8.9668 * Channel F.

C:\USER\DATA\55965-02.CHN
C:\USER\BKG\B2597346.CHN
C:\USER\CALIB\E2597303.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

U-234 4,776 208.1 173 216 72 72 1,974 7.00 2.73

U-235 4,396 165.9 152 172 36 36 99 2.00 0.13
------------------------------------------------------------------------

4,196 143.6 109 151

U-232-tr 5,320 268.5 234 277

54 54 1,922

54 54 1,871

4.00 2.66

15.50 2.58

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed Sys Checked By:

81.84 %

U-238

(t 0085

12/18/97 9:14:26 AM



55965-02 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

200

150

2902.00

-'

U-238

4054.00

J-23'

U-234

Acquired: 21:14:16 on 17-Dec-97
File: C:\USER\DATA\55965-02.CHN
Sample: 55965LCS1

Tracer
U-232

I
5206.00

Energy (keV)
Real

-- JI

6358.00
.-ALI

7510.00

Time: 43201.60 s. Live Time: 43200.00 S.
Detector: #25 AL1-25

Type: Uranium-Isotopic

A A. AA.wi~n

0)
C

0
C-)

100

50
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55965-03
559653D1
Uranium-Isotopic
Relative Region-Of-Interest
12/17/97 9:15:01 PM
0.50000 g
12.00 dpm.

AL1-26
512
43,200.0 Sec.
43,201.6 Sec.

25.92 % Chemical Yield:
19.85 %

2,912.21 + 8.9825 * Channel #.
2,912.21 + 8.9465 * Channel 0.

C:\USER\DATA\55965-03.CHN
C:\USER\BKG\B2697346.CHN
C:\USER\CALIB\E2697303.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net

Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
------------------------------------------------------------------------

U-234 4,776 207.5 172 215 1 16 36 5.50 0.04

U-235 4,396 165.2 151 171 36 36 10 1.50 0.01

4,196 142.9 108 150 18 18 15 3.00 0.02

U-232-tr 5,320 268.1 233 276 72 72 1,731 16.00 2.38

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By: ~rC

76.58 %

U-238

to c0087

12/18/97 9:15:11 AN



55965-03 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

140

105

4061.75

Acquired: 21:15:01 on 17-Dec-97
File: C:\USER\DATA\55965-03.CHN
Sample: 55965MBB1

5211.50
Energy (keV)

Real

A

6361.25 7511.00

Time: 43201.58 s. Live Time: 43200.00 s.
Detector: #26 AL1-26

Type: Uranium-Isotopic

A^.I

0

0
70

35

U-238 U-23 U-234

A. 77I7IAIA. J~kZljP*
2912.00

Tra er
U-32

)I



AlphaVision A36-BI Ver 1.20 12/18/97 9:16:27 AM

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type:
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55965-04
L10981-23
Uranium-Isotopic
Relative Region-Of-Interest
12/17/97 9:16:18 PM
0.00260 g
12.00 dpm.

AL1-27
512
43,200.0 Sec.
43,201.6 Sec.

24.84 4
20.21 %

Chemical Yield:

2,972.45 + 8.8648 * Channel f.
2,972.45 + 8.8331 * Channel 0.

C:\USER\DATA\55965-04.CHN
C:\USER\BKG\B2797346.CHN
C:\USER\CALIB\E2797302.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWNM Width Gross BKG Net

Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
-------------------------------------------------------------------------

4,776 203.4 168 211 71 71 1,648 5.00 2.28

U-235 4,396 160.6 147 167 106 106 129 0.50 0.18

U-238 4,196 138.0 103 145 53 53 1,172 0.50 1.63
-------------------------------------------------------------------------

U-232-tr 5,320 264.9 230 273 71 71 1,757 10.50 2.43

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: AV Checked By:

81.38 %

U-234

O S0089



55965-04 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

160

120

4106.50

A

Acquired: 21:16:18 on 17-Dec-97
File: C:\USER\DATA\55965-04.CHN
Sample: L10981-23

ii
- U-234

N-

-S
9

r
0

'.3

I
J-23

ifi

Trajer
U-232

5241.00
Energy (keV)

Real Time:

U-238

43201.58 s. Live Time: 43200.00 s.
Detector #27 AL1-27

Type: Uranium-isotopic

I

C

0
C)

80

40

0
3.,

7510.006375.502972.00
-A.. At"



Maestro spectrum printed
>AL1-27
>L10981-23

0: 0
7: 0

14: 2
21: 0
28: 2
35: 1 -
42: 1
49: 1
56: 0
63:9 0
70: 1
77: 0
84:~ , 1
91: 1
98: 2

105: 6
112:t 9
119: - . 13
126: ~Kk 16
133:4 uZ 64
140:) 4 ' 42
147: - 4 I 4 E
154:* 3
161: Q 4- 10
168:~ 12
175: 6
182: 15
189:4t r 25
196: a kr 71
2 0 3 :crr - 133
210: " 0
217: 9 - 2
2 2 4 :' ~ 3
231:1U 3
2 38: 5
245: 4 p16
252:JJ- 35
259: m . 89
266: \t 122
273:,.t-. 0
280: 00
287: 0
294: 0
301:
308:
315:
322:
329:
336:
343:
350:
357:
364:
371:
378:
385:
392:
399:
406:
413:

on 19-Dec-97 at 13:08:05
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: .
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55965-05
L10981-24
Uranium-Isotopic
Relative Region-Of-Interest
12/17/97 9:17:08 PM
0.52270 g
12.00 dpm.

AL1-28
512
43,200.0 Sec.
43,201.6 Sec.

24.67 %
20.09 %

Chemical Yield:

2,923.71 + 8.9079 * Channel S.
2,923.71 + 8.8807 * Channel I.

C:\USER\DATA\55965-05.CHN
C:\USER\BKG\B2897346.CHN
C:\USER\CALIB\E2897302.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

4,776 207.9 173 216

4,396 165.3 151 172

36 36 356

18 18 28

1.00 0.49

1.00 0.04

U-238 4,196 142.8 108 150 53 53 301 1.00 0.42
------------------------------------------------------------------------

U-232-tr 5,320 269.0 234 277 71 71 1,747 11.00 2.41
------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

81.45 %

U-234

U-235

OL0093

12/18/97 9;17:20 AM



55965-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 21:17:08 on 17-Dec-97
File: C:\USER\DATA\55965-05.CHN
Sample: L10981-24

_Af

Tracer
U-232
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5203.00

Energy (keV)
Real Time:
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43201.58 s. Live Time: 43200.00 s.
Detector: #28 AL1-28

Type: Uranium-Isotopic
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0
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALI)

LAS child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55965-06
L10981-25
Uranium-Isotopic
Relative Region-Of-Interest
12/17/97 9:18:36 PH
0.12700 g
12.00 dpm.

AL1-29
512
43,200.0 Sec.
43,201.6 Sec.

22.02 %
10.18 %

Chemical Yield:

2,943.40 + 8.9858 * Channel I.
2,943.40 + 8.9329 * Channel 0.

C:\USER\DATA\55965-06.CHN
C:\USER\BKG\B2997346.CHN
C:\USER\CALIB\E2997302.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

4,776 203.9 169 212 72 72 4,791 3.00 6.65

U-235 4,396 161.7 148 168 1 18 353 1.50 0.49

U-238 4,196 139.4 104 146 72 72 3,935 0.50 5.46

U-232-tr 5,320 264.5 230 273 72 72 895 15.50 1.22

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: (OV ___ Checked By:

46.23 %

U-234

(it 0095

12/18/97 9:18:4e AM



55965-06 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

440

330

-

Acquired: 21:18:36 on 17-Dec-97
File: C:\USER\DATA\55965-06.CHN
Sample: L10981-25

U-238

4093.00

4
SU-234

4;

J-23

5243.00
Energy (keV)

Real Time:

6393.00 7543.00

43201.60 s. Live Time: 43200.00 s.
Detector: #29 AL1-29

Type: Uranium-Isotopic

Tracer
U-232
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C
4-

0
0

220

110

~AA

2943.00



Maestro spectrum printed
>AL1-29
>L10981-25
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378: 1
385: 0
392: 0
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413: 0

on 22-Dec-97 at 12:58:24
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Alphavision A36-BI Ver 1.20

southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

55965-07
L10981-26
uranium-Isotopic
Relative Region-Of-Interest
12/17/97 9:19:38 PM
0.02500 g
12.00 dpm.

AL1-31
512
43,200.0 Sec.
43,201.6 Sec.

21.32 %
13.76 &

Chemical Yield:

2,826.27 + 8.8877 * Channel #.
2,826.27 + 8.8426 * Channel I.

C:\USER\DATA\55965-07.CHN
C:\USER\BKG\B3197346.CHN
C:\USER\CALIB\E3197302.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BEG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

4,776 219.4 184 227 71 71 3,136 1.50 4.35

U-235 4,396 176.6 163 183 18 18 260 0.00 0.36

U-238 4,196 154.1 119 161 71 71 2,434 1.50 3.38

U-232-tr 5,320 280.6 246 289 71 71 1,199 10.00 1.65

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

64.55 %

U-234

0 U0099

12/18/97 9:19:50 AM



55965-07 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 21:19:38 on 17-Dec-97
File: C:\USER\DATA\55965-07.CHN
Sample: L10981-26

Tracer
U- 232

U-238

39 63.50 5101.00
Energy (keV)

Real Time: 43201

ci-

V

3'

V.'

I
J 23'

'-4

-j

'A
4-.C

0
a

140

70

L.
2826.00 6238.50 7376.00

.58 s. Live Time: 43200.00 s.
Detector: #31 AL1-31

Type: Uranium-Isotopic



Maestro spectrum printed
>AL1-31
>L10981-26
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on 22-Dec-97 at 12:59:08

0
0

0
0

0
3

0
1

0
1

0
1

1 1 1 0 2
0 0 1 1 1
0 1 0 0 0
2 0 2 1 0
0 1 0 1 0
3 0 2 1 1
0 2 1 0 3
1 0 0 2 1
1 2 0 1 1
1 0 0 2 2
2 1 3 4 0
0 2 3 4 2
3 1 5 4 2
4 3 3 2 1
4 4 8 3 5
7 7 16 14 18

17 15 14 18 25
34 32 51 38 44
50 62 70 94 90

136 138 177 141 163
130 66 24 8 6

9 7 101 6 - -11

17 13 10 14 14
13 10 \14 12 16
19 15 27 20 23
26 9 20 18 19
14 26 36 37 34
60 70 68 87 92

132 202 173 192 184
226 192 161 90 19

0 2 0 2 1
0 2 2 2 3
2 2 1 2 0
1 3 1 4 4
6 7 7 5 7

16 13 11 18 14
37 24 46 39 45
77 61 73 65 91
61 49 25 6 1

2 1 4 3 0
3 1 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 1 0 4
3 1 2 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 1 0
0 0 0 0 0
1 1 1 0 1
1 0 0 0 0
0 1 0 0 0
1 0 2 3 0
1 0 0 0 0
0 0 0 0 0
0 0 0 06 0101 0
0 0 0 0 0



420:
427:
434:
441:
448:
455:
462:
469:
476:
483:
490:
497:
504:
511:

0
0
0

I 04102

0
0
0
0
1
0
0
0
0
0
0
0
1

0



LAS LABORATORIES
Sample Preparation Worksheet for Uranium Analysis

Date Prep Started :
Workgroup Number:

/)-/3r-/7
U-ISOTOPIC LAL-0108 56823

Matrix: Soil
Prep Due Date: 19-Dec-97

CLIENT LAS CHILD COMMaNTS FiulAliquS Ciwt Coion
iD iD iD n u ad n usnsa)(i~pe Date

L10981-35 56823DUP 1, 56823-01 to. g/ st- co(l 5flII2 DUP 12/17/97
Lab Ctri Sample 56823LCSI 2 56823-02 LCS 12/17/97
Method Blank 56823MBB1 3 56823-03 MB 12/17/97
BOM905 L10981-35 4 56823-04 2. Z 49-1- /Ljt Af l21 , /A Waste Management Han 10/30/97
BOM8Y7 L10981-39 5 56823-05 0. 'v r-9 sit' / ro ' 6 I Waste Management Han 10/29/97
BOM900 L10981-42 6 56823-06 /, ,1 (V/ p $LL o- 06'R6 Waste Management Han 10/29/97
BOM902 L10981-44 7 56823-07 ,6 -t C/t- 0.. 6 Waste Management Han 10/29/97

91
10

12

13
14
15
16

17

19
20
21

23
1241

COMMAENTS: }3 4e(1.. -fpr .M ;s q egirg,) .1 gA /-fa % /s~f

_ _ _ 83 4-6f -k

lAmount ofTracer lw .L ) ,/21'-/]
ITace Activity [/1 VaC/f/. I
ITracerlD ''-- j'- J

Balance Number : 1/ II 0 X (0
( )

Sample Prep Analyst: _'

Cnt Rm Custody\Date:

Pipette Number: 4 -/4 'q (
_________( )

|Amount OrLCS A U-2 Y , (9, 5-N.-
ILCS Activity , 1/0c 91 Pa/.s/ L
ILCS ID# 10 -?2/-'45-- /

I

Tracer and LCS added btdv -/7-9?7
Witnessedby:Cfl L -q7

Checked by: ,4.4 z

Oudwo

- l



RADIATION RESULTS CHECK REPORT

Workgroup Number: U-ISOTOPIC LAL-0108_56823

SULe Parametr VaLue Error IDA Units

56823DUP1 U-233/4 9.21931 0.94334 0.177631 pCi/g

56S23LCS1 U-233/4 10.4256 0.728985 0.0608218 pCi/g

56823m611 U-233/4 0.133292 0.0659412 0.0555089 pCf/q

L.1091-35 U-233/4 8.99952 0.702937 0.0789512 pCi/a

L10981-39 U-233/4 24.2862 1.79003 0.220249 pCi/g

L10981-42 U-233/4 180.851 12.0129 0.633039 pCi/g

L10981-44 U-233/4 257.197 17.0696 1.16127 pCi/g

56823DUP1 U-235 0.595453 0.211706 0.0876211 pCi/g

56823LCS1 U-235 0.584761 0.124302 0.0300019 pCi/g

56823M3B1 U-235 -0.0016944 0.0163824 0.0411118 pCi/g

L10981-35 U-235 0.457393 0.124123 0.0389448 pCI/q

L10981-39 U-235 1.22952 0.300762 0.0497315 pCI/g

L10981-42 U-235 11.3786 2.0667 0.417763 pCI/O

L10981-44 U-235 13.6008 2.6653 0.344469 pCI/g

56823DUP1 U-238 8.80925 0.916128 0.160678 pCi/9

56823LCS1 U-238 11.5564 0.787819 0.0351827 pCi/g

56823MG91 U-238 0.0649518 0.0424953 0.0314988 pCi/a

L10981-35 U-238 8.64368 0.682636 0.0624782 pCi/g

L10981-39 U-238 23.2019 1.72759 0.120842 pCi/g

L109"1-42 U-238 182.761 12.11 0.489903 pCi/g

L10981-44 U-238 246.054 16.4808 0.771031 pCi/g

ft 10104



LAS LABORATORIES
Count Data Sheet for Uranium By SOP 0108

Batch Number: 10856823
U-232 Traer.

GROSS
Counts

BKGD
Counts

u-2n

U-233/4.
COSS BKGD

U-235

GROSS fKiD
Counts ICIm

U-238

GROSS KRG
Cmwnt ICcUnu

56823DUPI 56823-01 1 DUPI ALI-0l 12/22/97 23:08 WAL 0.2018 12.00 1437 39 72 494 12 32 1 471 9
56823LCSI 5682342 2 LCSt ALI-02 12/22/97 23:09 WAL 0.5000 12.00 1698 56 73 1620 12 91 1 1791 2
56823MBBI 56823-03 3 MBB1 ALI-03 12/22/97 23:10 WAL 0.5000 12.00 1618 55 55 23 8 1 3 10 1
L10981-35 56823-04 4 SMP1 ALI-04 12/22/97 23:10 WAL 0.4214 12.00 1547 39 73 1079 12 55 1 1034 6
L10981-39 5682345 5 ALI-S 12/22/97 23:11 WAL 0.2093 12.00 1429 52 55 1333 23 67 0 1266 4
L10981-42 56823-06 6 ALI-07 12/22/97 23:12 WAL 0.0520 12.00 1171 35 70 2014 5 127 1 2034 2
L10981-44 56823-07 7 ALl-08 12/22/97 23:13 WAL 0.0320 12.00 1336 17 53 2028 It 107 0 1937 3

8
9

11
12
13
14
15
16
17
19
19
20
21
22
23El
241

U-232 Trac=ID# 95-72I10-: Conc :10.81 pCiML U-Nat LCS fl) # 95-721-65-1, Cowc 10.90 pai/mL. Prtp Atayst :JSDM,
Volume: 0.5 ml Rcf Dste: 08/2M/7 Exp De: /299 Volume :0.5ral, Ref Date : 01/01/92 Exp Datt :07A)8/99 Paep Date : l2/l8y97

Comments: Batch 108 56823 is a reprepp of samples 1-10981l-35, 39, 42, & 44 from batch 108 55964 due to low chemical recoveries. WAL 12/24/97

Resolution check E''
Analyst:

ROls acceptable (y'
Checked by:

LAS ID Child In QC
Count

Dat TimDeedr

Nrwr

Count
AnIst

Aliquot

Size
(M)

Activity
DPM.

-3

Date: ///a /f ! V96291



LAS LABORATORIES
Calculation Sheet for U-233/4 By SOP 0108

Batch Number: 10856823

Child wD QC
Detector

Eff Cost
TIme (see)

U-233/4 LCS Activity =

56823DUPI 56823-01 DUPI 0.2325 36000 86400 0.849 9.219 0.823 0.943 0.127 0.178
56823LCSI 56823-02 LCSI 0.258 36000 86400 0.902 10.426 0.510 0.729 0.043 0.061
56823MBBI 56823-03 MBBI 0.2367 36000 86400 0.936 0.133 0.066 0.066 0.037 0.056
L10981-35 56823-04 SMPI 0.2473 36000 86400 0.860 9.000 0.540 0.703 0.056 0.079
L10981-39 56823-05 0.2429 36000 86400 0.805 24.286 1.315 1.790 0.171 0.220
L10981-42 56823-06 0.2087 36000 86400 0.770 180.851 7.908 12.013 0.389 0.633
L1098144 56823-07 1 0.2508 36000 86400 0.736 257.197 11.225 17.070 0.817 1.161 M

Comments: 56823LCS1 1-234 LCS Recovery = 10.426/10.940 = 95.3 %. L10981-44 1-234 MDA above RDL. Sample activity well
L10981-35, 56823DUP1 RPD = 2.4 %/, RER = 0.13 above MDA. Sample volume reduced due to elevated sample

activity. The MBB for U-234 and U-238 above MDA but below
MBB = 0.133 pCi/g => less than RDL(HAMDC). RDL. Remaining QC within limits. Report data.

Chem
Rwcovery

coat En

2:.w
U-233/4

LLD.

Calculated by: Checked by: V96291

I

LAS ID

1-4

-3

4V/

Ukd
U-233/4,

MDA, Ouslifier

10.940

Tx~p aPk o



LAS LABORATORIES
Calculation Sheet for U-238 By SOP 0108

Batch Number: 10856823

LAS ID j ChildID QC

Detector

Eff Coin
Time (see) Recvery

U-238 LCS Activity =

uMDA
AS

56823DUP1 56823-01 DUPI 0.2325 36000 86400 0.849 8.809 0.803 0.916 0.110 0.161
56823LCSI 56823-02 LCSI 0.258 36000 86400 0.902 11.556 0.536 0.788 0.018 0.035
56823MBB1 56823-03 MBBI 0.2367 36000 86400 0.936 0.065 0.042 0.042 0.013 0.031
L10981-35 56823-04 SMPI 0.2473 36000 86400 0.860 8.644 0.528 0.683 0.040 0.062
L10981-39 56823-05 0.2429 36000 86400 0.805 23.202 1.280 1.728 0.071 0.121
L10981-42 56823-06 0.2087 36000 86400 0.770 182.761 7.947 12.110 0.246 0.490
L10981-44 56823-07 0.2508 36000 86400 0.736 246.054 10.966 16.481 0.427 0.771

Comments: 56823LCSI U-238 LCS Reovery = 11.556110.900 106.0%. L10981-44 1-234 MDA above RDL. Sample activity well
L10981-35, 56823DUPI RPD = 1.9 %., RER = 0.10 above MDA. Sample volume reduced due to elevated sample

activity. The MBB for U-234 and U-238 above MDA but below
MBB =0.065 pCi/g => less than RDL(HAMDC). RDL. Remaining QC within limits. Report data.

Calculated by: $ Checked by: V%291

z!

pCi/g
U-23l
UDs

at
0

0

Count
Time (6wc)

10.900

Foan ao~r
2 am"n 24"na



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (AL)

LAS Child ID:
LAS Parent ID:
Method Type: -

Analysis Type:
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

56823-01
56823DUP1
Uranium-Isotopic
Relative Region-Of-Interest
12/22/97 11:08:36 PM
0.20180 g
12.00 dpm.

AL1-01
512
36,000.0 Sec.
36,001.2 Sec.

23.25 %
19.73 %

Chemical Yield:

2,880.95 + 9.0295 * Channel I.
2,880.95 + 9.0146 * Channel 0.

C:\USER\DATA\56823-0l.CHN
C:\USER\BKG\B0197353.CHN
C:\USER\CALIB\E0197295.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid RoI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

U-234 4,776 209.9 175 218 54 54 494 5.00 0.81
----- -----------------------------------------------------------------------

U-235 4,396 167.8 154 174 54 54 32 0.42 0.05
----- -----------------------------------------------------------------------

U-238 4,196 145.6 111 153 54 54 471 3.75 0.78
----- -----------------------------------------------------------------------

U-232-tr 5,320 270.2 235 278 72 72 1,437 16.25 2.37
------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

84.87 %

ts t 010 9

12/23/97 9:08:50 AM



56823-01 AlphaVision Relative Region-Of-Interest (Slope Recalibration)

160

120

i-l

4035.752880.00

J-23t

U-234

Acquired: 23:08:36 on 22-Dec-97
File: C:\USER\DATA\56823-O1.CHN
Sample: 56823DUP1

Tricer
U-232

5191.50
Energy (keV)

Real Time:

6347.25 7503.00

36001.22 s. Live Time: 36000.00 s.
Detector: #1 ALl-01

Type: Uranium-Isotopic

U-238

11

C-

'A
4-'C

0
U

80

40

-L A_ _ ,



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type:
Acquisition Date:

Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

56823-02
56823LCS1
Uranium-Isotopic
Relative Region-Of-Interest
12/22/97 11:09:28 PM
0.50000 g
12.00 dpm.

ALl-02
512
36,000.0 Sec.
36,001.2 Sec.

25.80 %
23.26 %

Chemical Yield:

2,956.97 + 9.1624 * Channel #.
2,956.97 + 9.1274 * Channel f.

C:\USER\DATA\56823-02.cHN
C:\USER\BKG\B0297353.CHN
C:\USER\CALIB\E0297295.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
---- ------------------------------------------------------------------------

4,776 198.5 164 207 55 55 1,620 5.00 2.69

U-235 4,396 157.1 143 163 73 73 91 0.42 0.15
-------------------------------------------------------------------------

U-238 4,196 135.2 100 142 92 92 1,791 0.83 2.98
--------------------------------------------------------

U-232-tr 5,320 257.9 223 266 73 73 1,698 23.33 2.79
--------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By:

90.15 %

U-234

12/23/97 9:09:35 AM

4LZ
ut 0111

Checked By:



56823-02

200

AlphaVision Relative Region-Of-Interest (Slope Recalibration)

-

2956.00

U-238

J-23

4128.75

U-234

Acquired: 23:09:28 on 22-Dec-97
File: C:\USER\DATA\56823-02.CHN
Sample: 56823LCS1

Tracer
U-232

5301.50 6474.25 7647.00
Energy (keV)

Real Time: 36001.24 s. Live Time: 36000.00 s.
Detector: #2 AL1-02

Type: Uranium-Isotopic

150

N
'-4

-D

C

0
C),

100

50

A . 1 1 M-A I



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALI)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type:
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

56823-03
56823MBB1
Uranium-Isotopic
Relative Region-Of-Interest
12/22/97 11:10:01 PH
0.50000 g
12.00 dpm.

ALl-03
512
36,000.0 Sec.
36,001.2 Sec.

23.67 %
22.15 %

Chemical Yield:

2,853.31 + 9.2419 * Channel 0.
2,853.31 + 9.2467 * Channel #.

C:\USER\DATA\56823-03.CHN
C:\USER\BKG\B0397353.CHN
C:\USER\CALIB\E0397295.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM

4,776 208.0 173 216

4,396 166.9 153 172

4,196 145.3 110 152

U-232-tr 5,320 266.9 232 275

55 55 23

18 18 1

18 18 10

55 55 1,618

3.33 0.03

1.25 -0.00

0.42 0.02

22.92 2.66

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

93.59 %

U-234

U-235

U-238

Kt
6L 0113

12/23/97 9:10:07 AM



56823-03

220

AlphaVision Relative Region-Of-Interest (Slope Recalibration)

Tracer
U-232

U-238 -235 U-234

4035.75

Acquired: 23:10:01 on 22-Dec-97
File: C:\USER\DATA\56823-03.CHN
Sample: 56823MBB1

5218.50
Energy (keV)

Real Time:

6401.25 7584.00

36001.22 s. Live Time: 36000.00 s.
Detector: #3 ALl-03

Type: Uranium-Isotopic

165

Z*

U)

0
0

110

55

2853.00



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (AL)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

56823-04
L10981-35
Uranium-Isotopic
Relative Region-Of-Interest
12/22/97 11:10:51 PM
0.42140 g
12.00 dpm.

ALl-04
512
36,000.0 Sec.
36,001.2 Sec.

24.73 %
21.26 %

Chemical Yield:

2,828.00 + 9.0888 * Channel I.
2,828.00 + 9.0715 * Channel #.

C:\USER\DATA\56823-04.CHN
C:\USER\BKG\B0497353.CHN
C:\USER\CALIB\E0497296.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
--------------------------------------------------------------------------

U-234 4,776 214.3 179 222 73 73 1,079 5.00 1.79
--------------------------------------------------------------------------

U-235 4,396 172.5 159 178 55 55 55 0.42 0.09
--------------------------------------------------------------------------

U-238 4,196 150.5 116 158 55 55 1,034 2.50 1.72
--------------------------------------------------------------------------

U-232-tr 5,320 274.2 239 282 73 73 1,547 16.25 2.55
--------------------------------------------------------------------------

Note: Background count times are for 86,400 seconds (24 Hours). EKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

85.97 %

OL0115

12/23/97 9:10:58 AM



56823-04

160

AlphaVision Relative Region-Of-Interest (Slope Recalibration)

Tracer
U-232

40

2828.00
.- A - . LA __-AA,_A'

U-238

3991.25

U-234

Acquired: 23:10:51 on 22-Dec-97
File: C:\USER\DATA\56823-04.CHN
Sample: L10981-35

A fJ

5154.50
Energy (keV)

Real Time:

A. 1

6317.75 7481.00

36001.24 s. Live Time: 36000.00 s.
Detector: #4 ALI-04

Type: Uranium-Isotopic

120

'-4
'-4

0
C-)

80



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS child ID:
LAS Parent ID:
Method Type: -
Analysis Type:
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:

Calibration File:
Library File:

56823-05
L10981-39
Uranium-Isotopic
Relative Region-Of-Interest
12/22/97 11:11:41 PM
0.20930 g
12.00 dpm.

AL1-05
512
36,000.0 Sec.
36,001.2 Sec.

24.29 %
19.55 %

Chemical Yield:

2,853.01 + 9.2205 * Channel #.
2,853.01 + 9.1659 * Channel P.

C:\USZR\DATA\56823-05.CHN
C:\USER\BKG\B0597353.CHN
C:\USER\CALIB\E0597296.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) channel Low High (keV) (keV) Sum Sum CPM

U-234 4,776 208.5 174 217 55 55 1,333 9.58 2.21

U-235 4,396 167.3 153 173 18 18 67 0.00 0.11

4,196 145.7 111 152 55 55 1,266 1.67 2.11

U-232-tr 5,320 267.6. 233 276 55 55 1,429 21.67 2.35

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

80.47 %

U-238

OuQI17

12/23/97 9:11:49 AM



56823-05

160

AlphaVision Relative Region-Of-Interest (Slope Recalibration)

-F

Tracer
U-232

40

2853.00
.. L .lA...*L~

U-238

4033.00

J-23!

U-234

Acquired: 23:11:41 on 22-Dec-97
File: C:\USER\DATA\56823-05.CHN
Sample: L10981-39

;

5213.00
Energy (keV)

Real

6393.00 7573.00

Time: 36001.22 s. Live Time: 36000.00 s.
Detector: #5 ALl-05

Type: Uranium-Isotopic

120

-4

(0
C)

80

h.ill



56823-06

220

AlphaVision Relative Region-Of-Interest (Slope Recalibration)

K
U-238

3953.50

U- 234

Acquired: 23:12:44 on 22-Dec-97
File: C:\USER\DATA\56823-06.CHN
Sample: L10981-42

Tracer
UJ-232

5080.00
Energy (keV)

Real

*L1.

Time: 36001

6206.50 7333.00

.22 s. Live Time: 36000.00 s.
Detector: #7 AL1-07

Type: Urahium-Isotopic

165

C

-4

.3

U)
4-'C

0
C-,

110
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2827.00



AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type:
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

56823-07
L10981-44
Uranium-Isotopic
Relative Region-Of-Interest
12/22/97 11:13:31 PM
0.03200 g
12.00 dpm.

ALl-08
512
36,000.0 Sec.
36,001.2 Sec.

25.08 %
18.46 %

Chemical Yield:

2,856.23 + 8.8984 * Channel i.
2,856.23 + 8.8701 * Channel P.

C:\USER\DATA\56823-07.CHN
C:\USER\BKG\B0897353.CHN
C:\USER\CALIB\E0897296.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

P E A K S

Energy Centroid ROX
Nuclide (keV) Channel Low High

FWHM Width Gross
(keV) (keV) Sum

U-234 4,776 215.7 181 224 53 53 2,028 4.58 3.37

U-235 4,396 173.0 159 180 71 71 107 0.00 0.18

U-238 4,196 150.6 116 158 53 53 1,937 1.25 3.23

U-232-tr 5,320 276.9 242 285 53 53 1,336 7.08 2.21

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: Checked By:

73.59 %

BKG
Sum

Net
CPM

o0121

12/23/97 9t13t40 AM



56823-07

220

C'?
"'IAlphaVision Relative Region-Of-Interest (Slope Recalibration)

--

-55

2856.00
A. __ L ALA I.VA

4

U-238

3994.75

J-23!

Acquired: 23:13:31 on 22-Dec-97
File: C:\USER\DATA\56823-07.CHN
Sample: L10981-44

U-234

Tracer
U-232

5133.50
Energy (keV)

Real Time: 36001

6272.25
-JI

7411.00

.24 s. Live Time: 36000.00 s.
Detector: #8 AL1-08

Type: Uranium-Isotopic

165

.4

110

A
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CONTINUING CALIBRATION VERIFICATION
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ALPHA SPEC 576A
Calibration Verification Check

Am-241

12/11/97 3623 289.8 286.5 291.51
12/11/97 3842 278.4 274.6 279.6
12/11/97 3724 285.7 282.2 287.2
12/11/97 3741 293.9 290.5 295.5
12/11/97 3588 287.9 284.7 289.7
12/11/97 3828 283.0 280.0 285.0
12/11/97 2874 303.5 300.0 305.0
12/11/97 2639 297.2 294.0 299.0
12/11/97 3380 286.4 282.5 287.5.
12/11/97 3709 288.0 284.5 289.5

'SM 12/11/97 3752 283.5 280.3 285.3
1." 12/11/97 4123 289.3 286.0 291.0
SM 12/11/97 2614 292.1 288.9 293.9

12/11/97 2880 289.9 286.6 291.6
* 12/11/97 3071 288.2 285.3 290.3

12/11/97 3885 287.9 284.6 289.6
12/11/97 3711 294.0 290.8 295.8

* 12/11/97 3672 289.9 286.8 291.8
12/11/97 3149 291.4 288.2 293.2

* 12/11/97 3108 290.8 287.7 292.7
12/11/97 3928 286.6 283.7 288.7

IM 12/11/97 3545 289.2 286.1 291.1
MM 12/11/97 3319 287.0 284.0 289.0
t 12/11/97 2609 291.3 288.1 293.1

15MM 12/11/97 3441 288.7 285.5 290.5
10" 12/11/97 3667 288.4 285.2 290.2
ORM 12/11/97 3399 285.4 282.0 287.0
S.. 12/11/97 3874 288.9 286.0 291.0

12/11/97 2414 285.3 282.1 287.1
0 12/11/97 2416 289.2 286.2 291.2
. 12/11/97 2607 301.1 298.3' 303.31

2 12/11/97 2437 299.8 296.7 301.71

Jotes Centroid limits are calibrated centroid channel * 1/3 expected FWHM (± 2.5 channels).
OUT indicates the centroid is outside *2.5 channel limit.

sctive Action :

Date: J_-J_-- T uOI2C
ALlCALSM.XLS

Anist: W



BACKGROUND DETERMINATION
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ALPHA SPEC SYSTEM 1 (576A) BACKGROUND SUMMARY
Most recent uploaded background values

Counts/24 hours
U-235

3
2
2
1
2
1
3
3

4
2
2
6
4
5
4
3

DET
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

1
2
3
2

I-

* Indicates background counts above warning limit of 20 counts/24 hour period for nuclide.

0GLO132A
AL1BKGSM.XLS

U-234
9
4
8
7

11
5
7
7

FILENAME
80197346
B0297346
80397346
B0497346
B0597346
B0697346
B0797346
B0897346
80997346
81097346
B1197346
B1297348
81397346
81497346
81597346
B1697346
81797346
B1897346
B1997346
B2097346
B2197346
B2297346
B2397346
B2497346
B2597346
B2697346
82797346
B2897346
82997346
B3097346
B3197346
B3297346

3
2
0
0

DATE
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97
12/12/97



ALPHA SPEC SYSTEM 1 (576A) BACKGROUND SUMMARY
Most recent uploaded background values

IDET
1
2
3
4

*.5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

* Indicates background counts above warning limit of 20 counts/24 hour period for nuclide.

btue,., 5 a-;t,' bacy7unc/ :' stejl i'DjC,,, b ~.

AL18KGSM.XLS

Counts/24 hours
U-235

1
1
3
1

* 0
1
1
0
6
2
3
3
3
3
1
3
1
2
3

.1

-238|
9
2
1
6
4
4
2
3

12
3
9
7
1
9
3
4
6
3
7
4

U-234
12
12
8
12
23
8
5
11
14
14
13
18
5
14
14
12
6
11
9
11
11
13
7
7
10
18
15
8
9
13
4
4

0
1

FILENAME
80197353
B0297353
80397353
B0497353
B0597353
80697353
B0797353
B0897353
B0997353
B1097353
B1197353
B1297353
81397353
B1497353
B1597353
81697353
B1797353
81897353
B1997353
82097353
52197353
B2297353
B2397353
B2497353
B2597353
B2697353
B2797353
B2897353
82997353
B3097353
B3197353
83297353

DATE
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97
12/19/97

0
3



INITIAL CALIBRATION
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LAS4&
a dvti*on of SPM

Laboratory Analytcal Services
INTERDEPARTMENTAL COMMUNICATION

DATE 10/31/97

TO Document Control DEPT./ BLDG.I Bldg 9 PLANT/
ORGN. ZONE FAC.

FROM Carl bhloesslin DEPT./ 5014 BLDG./ LAS PLANT/ EXT. 242
ORGN. ZONE FAC.

SUBJECT Alpha Spectroscopy System 1 (576A) Calibration

Attached is calibration data for detectors 1-32 of the Alpha Spec System 1 (ALI). This calibration was
performed during October 1997 using AlphaVision software. Included in this package are:

1) Summary of the new energy and efficiency calibration for detectors 1-32. This summary is taken
from LAL-91-LOG-0175-47 to -48.

2) Supporting documentation for the liquid standards and sources used, including copies of notebook
pages substantiating standard dilutions and source certificates.

3) Summary, an IDC dated 3/23/93, of the preparation of in-house standard AC5500.

4) Summary, from LAL-92-LOG-0402, of the cross calibration of AC5500 to a NIST traceable
standard (R-368) provided by Isotope Products, Inc. Included is a copy of the certificate for R-368.

5) Summary of 12-96 verification of AC5500 with R-368, taken from LAL-92-LOG-0402-42.

6 Software calibration report and standard spectrum for each detector.

cc: Andrea Tippett (report production)

6b0134A
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U~Qj7-C/Dv - 4-7j, -Z25-4 a -

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide
Half Life:
Catalog No.:

Am-241
7-432.7 ± 0.5 years

7241

Source No.:
Deacriptisn of Smahitio

a. Mass of solution:
b. Chemical form:
c. Carrier cntnt-
d. Density:

388-100-L

Customer: LOCKHEED ENGINEERING
P.O.No.: 06LAB1245
Reference Date: November 1 1991

Contained Radioactivity: 0.997

5.0007
AmCU3 in 0.5N HCI

None added
1.0077

& SCIENCES Co.

12.0 PST.

Aci.

snm/mi * 20*C.

Rodiimft- ies
None detected

Riactie Daugdte

Radkmnheh Cncentration

None detected

0.1994

Method of Calibratio

Weighed aliquots of the solution were assayed using a liquid scinillation counter.

Unuwainty of wlemn t
a. Systematic uncertainty in insnment calibration:

b. Random uncertainty in amy:

c. Random uncertainty in weighing(s):
d. Total uncertainty at the 99% confidence level:

±2.0%
±0.7%
+0.0%
+2.7%

NISr T~iln'ity
'This calibration is implicitly traceable to the National Institute of Standards and Technology.

Notes
1.
2.

Nuclear data were taken from eTable of Isotopes, Seventh Edition, edited by Virginia S. Shirley.
IPL participate in an NIST flremlf assurance program to establish and maintain implicit
traceability for a numbn of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

xSerws PRODUCIS LABORATORIES
ISD Na. KYn SbOO..
BdUb.k Calis 91504
(813) 843 - 7 __

ALITY]rf CONTROL

(01I.0137

pc;/VL

S-7 -



ISOTOPE VOLUME DILUTION RECORD

Isotope: ' Vendor: -PL Reference Dat:/l-I-q4  2:o r5T

Total Activity:-I Vendor ID: - (0 0 Receive Date: /0- 3 0199 I
Total wt.(g) o o NIT tracIaY Cert 2 * -c6

Activity UNITS/a 0.! 99 ----converted to dpm/g ceiver's Name

PRIMARY DILUTION: Prepared by volume

Date: Preparer's Name. Azc~Lfdk

a: Decay corrected activity: 1. q16 X /0 dpm/g I* if <100yr decay correct to preparation date)

b: Wt. of Volumetric: 3. - 6 5 g Balance wt check done (4

c: Wt. Volumetric + source: 6S 0 Diluent: 1 1+ C

d: Wt. of source transfered (c-b): A. 723 7 g e: Wt. of diluent + source: ( C 4- g

f: Vol. of diluent + source: (t o mL g: Activity of dilution (a*d/e): /- dpm/g

h: Density (e/f): 4A..I A g/mL i: Activity by volume (g*h): 2 I7oo 26 40

Dilution Log Book ID: q7 -722 - -4

Working Level Dilution: Prepared by volume

Date: Preparer's Name, U 7Z It M

A: Decay corrected t corrct to preparation date)

B: Wt. of Volumetric: g Balance wt check done (-z

C: Wt. Volumetric + source: A Diluent: 0, / A/ ft9C,3

D: Wt. of source transfered: /' I- g E: Wt. of diluent + source : g

F: Vol. of source transferred: / mL G: Vol. of diluent + source : C' mL

H: Activity of dilution (A*F/E): l/ dpm/g 1: Density (E/G): g/mL

I: Activity by volumrT1 j (H1) or (A*D/E):

Dilution Log Book ID: - z t- - 2

Reviewed by: Date:

(i L 0133



.- GCOPY CF TnE CZ;T1FICATE
.00 CING MAILED TO YOU UNDER

oEFARATE COVER. -

National Institute of fibtanbarbz & Tedmnnlog

- Qertificate
Standard Reference Material 4320

Radioactivity Standard

Radionuclide

Source identification

Source description

Solution composition

Nominal mass

Radioactivity concentration

Reference time

Overall uncertainty

Alpha-particle-emitting impurities
(Activities at reference time)

Half life

Measuring instrument

Curium-244

SRM 4320

Liquid in 5-mL flame-sealed glass ampoule

Curium-24 4 in 1-molar nitric acid

5.2 grams

57.4 Bq g1

1200 EST April 1, 1989

0.87 percent (1)

2CM: 0.004 Bq/g ± 50% (2)

18.10 ± 0.02 years

4wa liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research,
Ionizing Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
March, 1989

Stanley D. Rasberry, Chief
Office of Standard Reference Materials

'Notes on back

{m0139



ISOTOPE WEIGHT DILUTION RECORD

Isotope: Vendor: Alt ST Reference Date:

Total Activity: Vendor lD:5 LJ.\k2- Receive Date'N% IV1

Total wt.(g)J2 . UuStrambi Cert. # sRM\ q3 t Ir&-

Activity UNITS/g 5 1.q 4L A ---converted to dpm/g 54' Receiver's Name: ;
... ............. ................. .. ........................................ 3*l

PRIMARY DILUTION: 1 M

Date: >fI / Preparer's Name. 344 4

a: Decay corrected activity: ( to dpm/g j if <100yr decay correct to prep. date) 4 t

b: Wt. of Volumetric: _^ g

c: Wt. Volumetric + source: A/i g9 1 e A 0

d: Wt of source transfered (c-b): Sg Diluent: 4P1$
s: Total wt. @ 100 mL mark: g

17 U.S.ep- nhnt of Comwce
f: Activity of dilution (a*d/e-b): / 3 5 S dpm/gNa&MW @1 Sdatds

g: Density (g/mU - (e-b/1 00 mL): ) Mt-N 3 na.. *1wi

Date 10 S niiig
h: Activity by volume - (f*g) I S Z dpm/mL M1M 4320

_ _._CAUTION

Dilution Log Book ID: -ASL -353 4 RADIOACTIVE

... .... .... ....... ..........................------------ ---------------------------- - - -

Working Level Dilution:

Date::$.2... Preparer's Name. _____ __ _ ,

A. corrected activity: I 15 . dpm/g (from f: above)

B: Wt of source transfered: 3 I 1 g Diluent: qr HRD 0

C: Total weight of Dilution : e 3 - g

D: Activity of dilution A*B/C: . , 4~m/g

E: Density of Diluent: I. I 29' g/mL 4 M HNO' = 1.1294 .0007 g/mL

F: Activity by Volume = D*E 7. S 9 dpm/mL CL

Dilution Log Book ID: A- - -

0oo0140



A A, 0OL)

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description fn.e r.Ea..i I 'flIt t , I ear

"*mn mn" 5 l "'="*"***''tI''"""' 2510-1

Measurement Activity of principal radionuclide

Mtfr , OW am.,..s ive ...

8 n Plutonium-239

-0 oa Pest. December 13, 1990

.3
~1

Activity of daughter radionuclide

The w'weMd fltwene waeccomena e soote gus by

of Ike "Wofte nI I

Total mass of this solution

APPX. 5.0

Method of measurement

The activity of the primary solution was measured

by an internal gas flow proportional counter.

The activity of the dilution was measured by

liquid scintillation counting.

Useful Life
Tho rSd..n*iS41 oaburretng th ngh had1 kvn" me a n4 maC by IMSL.LV

We ,maS'end the this awson noqid ~ k UNed "Iw

O60141



The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclideas. if any, were estimated/known to be:

Iff see remarks

12)

les than %of the principal activityequal to

less than ' of the principal activityequal to

lessutan 0 of the principal activity

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive -

concentration of the principal activity had a standard error (am) not greater than t a.13 %
(The 99.7% confidence limits are given by t(sml where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and -
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + 6 - B' ). These have been estimated not to exceed

+ %or- %

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error tsm)J at the 99.7%
confidence limits and the worst can estimate of the systematic errors ( +d. - a )
The overall uncertainty is therefore calculated on the basis of + t(sm) +, - [(fu? +e3
and Is % . = of the quoted radioaaciv concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted haf-life have been included in the statement of accuracy above}.

Plutonium-239 and inpvrities were assined to decay 100 percent

by alpha aission.

Chemical Carrier content per gram of solution: Other components:
Composition
of Solution 4M Nitric acid

Preservative:

Remarks 1-

IMPURITIES:

r-4

Pu-240
Pu-2 41
Pu-242
Pu-244

0.033%1
4.6x10- 5%
1.5x10- 3 %
8.8x10- 6 %
6.2x10- 9 %

of
of
of
of
of

the
the
the
the
the

totAl activity
total activity
total activity
total activity
total activity

Oate Certificate Prepared

Anorn..i CeA*-

60t0142

-'(I1

Purity

Dp<-Ener '1 1 I990



ISOTOPE VOLUME DILUTION RECORD

Isotope: 22U - 23 Vendor: 6 4 Reference Date: 0 9d0 Psi /2,

Total Activitv:5? . & Vendor ID: 290 - Receive Date: _2.2 -ii I
Total wt.(g) 5_ NIST traceable Y/N Cert I tn 2.9x ol9ycakL

Activity UNITS/g I/. j t4u ,--converted to dpm/g 2FL Receiver's Name

----- -------. ... ......-----------------------------

PRIMARY DILUTION: r'nss'd--w=9Mt,-. pAn

Date: 7/23) Preparer's Name. LT

a: Decay corrected activity:- dpm/g (* if <1 00yr decay correct to preparation date)

b: Wt. of Volumetric: I - g Balance wt check done (_Lj

c: Wt. Volumetric + source: . Diluent: 4 #AnuF

d: Wt. of source transfered (c-b): 5- 0S 6z e: Wt. of diluent + source: / / 2 ,22

f: Vol. of diluent + source: __6_b mL g: Activity of dilution (ad/e): .L305 dpm/g

h: Density (e/f): /- (?5 g/mL I: Activity by volume (g*h): . ..7 dpm/mL

Dilution Log Book ID: 21 2fSJ (I-2252-)

Working Level Dilution: Prenared by volume

Date: 17z,/?1 Preparer's Name ZC

A: Decay corrected activity: dpm/ml (I if <I00yr decay correct to preparation date)

B: Wt. of Volumetric: I g Balance wt check done (_)

C: Wt. Volumetric + source: Ag Dilent: l11 H JO

D: Wt. of source transfered: A149 a E: Wt. of diluent + source : g

F: Vol. of source transferred: . 0 mL G: Vol. of diluent + source : mL

H: Activity of dilution (A*F/E): W119- - dpm/g 1: Density (E/G): g/mL

I: Activity by volume jJH-i) or (A*D/E): / # 7 dpm/mL

Dilution Log Book ID: ?i ? -s / -z7

wiewed by: Date:

0t 014.



INTERDEPARTMENTAL COMMUNICATION
DA 03-23-93fry StOG.I

ZONEOAGN.

DEPT-/ 86-14
0RG N.

TO Russ, Terry, File

FROM Bob Swoboda

PLANT I
FAC

PlAJJT/ K-0 1
fAC

LAL

SUBiECr: Preparaton of LAL Efficiency Source for Calibration

An alpha spec. source was prepared in a geonetry that ws identical to the samples. i.e. activities
of sources were mnicroprecipitated onto a Tulrryn Filter. The isotopes used Am-241, Cm-244, and PU-239 ,
duplicated those or the NIST (roil mounted) Cerdified Source. The following table ideniflies the LAL
sourCes used and the amounts used although ihese acrivitics are only rclative and will be cross calibraed
against the NIST (foil) source.

Isotope LAL i dpn/g wt. Irins. toai dpm NIST ID

Am-241 91-225-60-I -9 800 .3 g I29CE Isotope.. -

Products

Cm-244 92-353-51-1 135.6 11.4063 1546.4 SRM4320

Pu-239 91-199-53-1 1305 1.3291 1734.5 EPA- SRM
2510-1

LAL Source ID: AC-5500

'Te supporting docurentation on the source dilution and NIST certificate (if aplicable) is attached.

PORM LESC426-2

W, 0144

81G0/1
ZONE

L",. 285



Radionuclide A:
Radionuclide B: -

Radionuclide C:
Half Life (Pu-239): (2.
Half Life (Am-241):
Half Life (Cm-244):
Casd inis Rad--aivi- y

Pu-239:
Am-241:

Descripdcm of Source

Pu-239
Am-241
Cm-244

411 ± 0.003) x
432.7 ± 0.5
18.11 ±0.02

0.0409
0.0398

10^4 years

years
years

pCi
ACi

Customer. LOCKHEED ENGINEERING & SCIENCES Co
P.O. No.: 06LAB1245
Catalog No.: Custom
Reference Date: December 1 1991
Source No.: R-368

Cm-244:
Total Activity:

0.0449
0.1256

pCi

AOi

a. Capsule type:
b. Nature of active deposit:
c. Active diameter/volume:

d. Backing:
e. Cover:

Planchet
Electrodeposited and diffusion bonded oxides

22 mm CAUTION!
DELICATE SURFACE

Platinum clad nickel DO NOT WIPE

None ACTIVE AREA

None detected

Method of Calibratimn
The source was assayed by alpha spectrometry using a surface barrier detector.

Uncetainty of Mewsramm
a. Systematic uncertainty:

b. Random uncertainty in assay:

Pu-239
1.7%

1.3%

Am-241
1.7%

1.3%

c. Random uncertainty in weighing: 0.0% 0.0%

d. Total unortainty at the 99%confidence level: 3.0% 3.0%
MIST Trmemaiy

This calibration is implicitly traceable to the National Institute of Standards and Technology.

Cm-244
1.7%

1.1%

0.0%

2.8%

Nok
1. Nuclear data were taken from *Table of Isotopes', Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit

traceability for a number of nuclides, based on the-blind assay (and later NIST certification) of Standard
Referee Materials. (As in NRC Regulatory Guide 4.15)

-isarOPg PRODUCTS LABORATORIES
1t00 N. EWntn Stivet.,
BM&Mk, Califoria 91504
(818) 843 - 700D

QUALITY 0 OL

IPL Ref No. 388-103 t, t, 01.45

I-

F CERTIFICATE OF CALIBRATION
MIXED NUCLIDES STANDARD SOURCE
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AC5500 Cross Calibration With Isotope Products R-368

On 12-4-96 to 12-5-96 an activity verification of AC5500 was performed by cross calibration with Isotope Products
electrodeposited foil source R-368. AC5500 is an in-house micro-precipitated standard made and cross calibrated
with R-368 in March '95. This cross calibration is to verify that the integrity of AC5500 has remained unchanged
and can still be used to calibrate the alpha spectroscopy systems.

Like the March '95 calibration, the two standards are each counted on two different shelves to eliminate geometry
differences between the micro-precipitated and foil source. Shelf G and K are approximately 1 and 1.5 inches
from the detector face respectively. Detector 5 of the Octete (AL2) was used for the cross calibration.

R-368 Counting Efficiency
Cm-244 Am-241 Pu-239 Average STD

ROI - Shelf G 0.0416 0.0420 0.0422 0.0419 0.0003
PS&F - Shelf G 0.0412 0.0392 0.0404 0.0403 0.0010

ROI - Shelf K 0.0179 0.0179 0.0179 0.0179 0.0000
PS&F - Shelf K 0.0177 0.0168 0.0171 0.0172 0.0004

AC5500 dpm on 3/3/93 using R-368 Average Efficiency
Cm-244 Am-241 Pu-239

ROI-ShelfG 1433 4008 1721
ROI-Shelf K 1484 3999 1724

PS&F-ShelfG 1490 4000 1732
PS&F- ShelfK 1545 3984 1695

Using the Peak Search & Fit results above the average activities of AC5500 on 3/3/93 are:

Cm-244: 1518 dpm ->> 1503 dpm inital calibration.
Am-241: 3992 dpm ->> 3961 dpm inital calibration.
Pu-239: 1714 dpm -> > 1707 dpm inital calibration.

The results between this calibration and the initial calibration of AC5500 agree very closely. AC5500 can
continue to be used for calibrating detectors. The activities of the initial calibration will continue to be
used as the known activities.

a

I I I IContinued on Pan.
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AlphaVision A36-BI Ver 1.20 10/22/97 3:01:51 PM
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name:
Certification Date:
Sample Type:
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

AC5500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/22/97 2:31:41 PM

ALl-01
Dl Calibration
512
1,800.00 Sec.
1,801.14 Sec.

Spectrum File: C:\USER\CALIB\E0197295.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results ----------------------------------
New Calibration: 2,880.9526 + 9.0146 * Chn.
Old Calibration: 2,889.2100 + 8.9829 * Chn.

New Efficiency:
Old Efficiency:

23.25 %
23.85 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

1: Cm-244
Obs: 324.37 5.8050 1,491.15 6.79 8,710.50 0.00 8,710.50 290.35
Exp: 324.37 5.8050 1,503.00

Peak Efficiency: 23.07 %
--------------------------------------------------------------------------

2: Pu-239
Obs: 252.31 5.1554 1,720.46 6.82 12,000.34 0.00 12,000.34 400.01
Exp: 252.31 5.1554 1,707.00

Peak Efficiency: 23.44 %
--------------------------------------------------------------------------

Calibrated By: 6' 5c 2~*e~ott -c22- ?

060149



AlphaVision Absolute Peak Search And Fit

3880

2910

1940-

970.

t-

2880.00 4033.75

Acquired: 14:31:41 on 22-Oct-97
File: C:\USER\CALIB\E0197295.CHN
Sample: AC5500

-I-

rw.: "=7 -

Pu-239

5187.50
Energy (keV)

1

Cm-244

6341.25 7495.00

Real Time: 1801.14 s. Live Time: 1800.00 s.
Detector: #1 ALl-01

Type: Calibration

0
0

C-

E0197295



AlphaVision A36-BI Ver 1.20 10/22/97 4:52:18 PM
Southern Petroleum Laboratories-LAS 576A (ALL)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: ACS500
Certification Date: 3/ 3/93 12:00:00 PM
Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/22/97 4:22:09 PM

Detector: AL1-02
Group: D2 Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.26 Sec.

Spectrum File: C:\USER\CALIB\E0297295.CHN
Background File:

Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results --------------------
New Calibration: 2,956.9705 + 9.1274 * Chn.
Old Calibration: 2,951.3101 + 9.1079 * Chn.

New Efficiency: 25.80 %
Old Efficiency: 25.68 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPR

--------------------------------------------------------------------------

1: Cm-244
Obe: 312.03 5.8050 1,495.31 5.66 9,689.69 0.00 9,689.69 322.99
Exp: 312.03 5.8050 1,503.00

Peak Efficiency: 25.66 %
--------------------------------------------------------

2: Pu-239
Obs: 240.86 5.1554 1,715.73 5.86 13,275.77 0.00 13,275.77 442.53
Exp: 240.86 5.1554 1,707.00

Peak Efficiency: 25.93 %
--------------------------------------------------------

Calibrated By: Z~~~~ -<, . O-? t.-9 >



AlphaVision Absolute Peak Search And Fit

4420

3315-

2210

1105

2956.00

C

-Iic
N

I

1~

Pu-239

4124.25

Acquired: 16:22:09 on 22-Oct-97
File: C:\USER\CALIB\Eo297295.CHN
Sample: AC5500

I, -

Cm-244

5292.50 6460.75
Energy (keV)

Real Time: 1801.26 s. Live Time:
Detector:

Type:

7629.00

1800.00s.
#2 AL1-02
Calibration

U)
4-a
a
n
0
0

E0297 295



AlphaVision A36-BI Ver 1.20 10/22/97 6:01:02 PM
Southern Petroleum Laboratories-LAS 576A (AL1)

SN E R G Y / E F F I C I E N CY C A L I B R A T IO N

Standard Name: ACS500
Certification Dagv: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit

Acquisition Date: 10/22/97 5:30:52 PM

Detector: ALl-03

Group: D3 Calibration

Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.16 Sec.

Spectrum File: C:\USER\CALIB\EO397295.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C: \USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------

New Calibration: 2,853.3140 + 9.2467 * Chn.
Old Calibration: 2,861.3601 + 9.2143 * Chn.

New Efficiency: 23.67 %
Old Efficiency: 24.56 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

----- ---------------------------------------------------------------------
1: Cm-244

Obs: 319.21 5.8050 1,509.97 5.30 8,978.20 0.00 8,978.20 299.27
Exp: 319.21 5.8050 1,503.00

Peak Efficiency: 23.78 %
--------------------------------------------------------

2: Pu-239
Obs: 248.96 5.1554 1,699.08 4.94 12,063.39 0.00 12,063.39 402.11
Exp: 248.96 5.1554 1,707.00

Peak Efficiency: 23.56 %
--------------------------------------------------------

-r4 $ A n iZo -3-7Calibrated By:



AlphaVision Absolute Peak Search And Fit

4036.50

4400

3300

2200

Acquired: 17:30:52 on 22-Oct-97
File: C:\USER\CALIB\E0397295.CHN
Sample: AC5500

I,

Cm-244

5220.00
Energy (keV)

Real Time:

6403.50 7587.00

1801.16 s. Live Time: 1800.00 s.
Detector: #3 AL1-03

Type: Calibration

Pu-239

0

1100

F

2853.00

C
C-

E0397 295
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AlphaVision A36-BI Ver 1.20 10/23/97 12:03:39 PM
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: ACSSOO
Certification Data: 3/ 3/93 12:00:00 PM
Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/23/97 11:33:30 AM

Detector: AL1-04
Group: D4 Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.22 Sec.

Spectrum File: C:\USER\CALIB\E0497296.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,827.9951 + 9.0715 * Chn.
Old Calibration: 2,832.6799 + 9.0442 * Chn.

New Efficiency: 24.73 %
Old Efficiency: 25.14 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

-------------------------------------------------------------------------
1: Cm-244

Obs: 328.17 5.8050 1,505.09 5.64 9,347.96 0.00 9,347.96 311.60
Exp: 328.17 5.8050 1,503.00

Peak Efficiency: 24.76 %
-------------------------------------------------------

2: Pu-239
Obs: 256.56 5.1554 1,704.63 5.46 12,643.08 0.00 12,643.08 421.44
Exp: 256.56 5.1554 1,707.00

Peak Efficiency: 24.69 %
-------------------------------------------------------

Calibrated Dy: Z< /c4~.. I-23 54?

U 0155



AlphaVision Absolute Peak Search And Fit

4620

3465

2310

(N"A. 
o

F

Pu-239

1155 _

2827.00 3988.00

Acquired: 11:33:30 on 23-Oct-97
File: C:\USER\CALIB\Eo497296.CHN
Sample: AC5500

i

Cm-244

5149.00 6310.00
Energy (keV)

Real Time: 1801.22 s. Live Time:
Detector:

Type:

7471.00

1800.00s.
#4 AL1-04
Calibration

en4-aC

0
C.)

C

E0497296

I
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AlphaVision A36-BI Ver 1.20 10/23/97 12:45:16 PM
Southern Petroleum Laboratories-LS 576A (ALI)

ENERGY /EFFICIENCY CALIBRATION

Standard Name:
Certification Date:
Sample Type:
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

ACS500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/23/97 12:15:06 PM

ALl-05
D5 Calibration
512
1,800.00 Sec.
1,801.20 Sec.

C:\USER\CALIB\E0597296.CBN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALE

----------------------------------- Results ----------------------------------
New Calibration: 2,853.0110 + 9.1659 * Chn.
Old Calibration: 2,853.8501 + 9.1299 * COn.

New Efficiency:

old Efficiency:
24.29 %
24.13 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWH Count Count Count CPM

------ ------------------------------------------------------------------
Cm-244
322.06 5.8050 1,489.91
322.06 5.8050 1,503.00

Peak Efficiency: 24.08 I

Pu-239
251.19 5.1554 1,721.87
251.19 5.1554 1,707.00

Peak Efficiency: 24.50 t

Calibrated By:

6.16 9,090.47 0.00 9,090.47

5.82 12,545.71 0.00 12,545.71

303.02

418.19

,9< S!&Ln...tn I O-z3-57

61015?

1:
Obs:
Exp:

2:
Obs:
Exp:



AlphaVision Absolute Peak Search And Fit

4160

3120

2080

1040-

I-

A-7 .

Pu-239

I I

Cm-244

2853.00 4026.00

Acquired: 12:15:06 on 23-Oct-97
File: C:\USER\CALIB\EO597296.CHN
Sample: AC5500

5199.00 6372.00
Energy (keV)

Real Time: 1801.20 s. Live Time:
Detector:

Type:

7545.00

1800.00 s.
#5 ALl-05
Calibration

In
C

0
0

C
C-
e
I-
'a

E0597 296



AlphaVision A36-BI Ver 1.20 10/23/97 1:42:33 PM
Southern Petroleum Laboratories-LAS 576A (ALI)

ENERGY / EFFICIENCY CAL IBR ATION

Standard Name:
Certification Date:
Sample Type: -

Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

AC5500
3/ 3/93 12:00:00 PH
Calibration
Absolute Peak Search And Fit
10/23/97 1:12:14 PM

ALl-06
D6 Calibration
512
1,800.00 Sec.
1,801.22 Sec.

Spectrum File: C:\USER\CALIB\E0697296.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,836.0671 + 9.3801 * Chn.
Old Calibration: 2,837.8999 + 9.2988 * Chn.

New Efficiency: 24.68 %
Old Efficiency: - 25-rf %t) A,'54 opp:;'zb'c - Dzc4r AtI -co S a len Cid4&C+C -

P E A K S U S E D IN C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPH FWHM Count Count Count CPM

------------------------------------------------------------------------
1: Cm-244

Obs: 316.51 5.8050 1,497.95 5.48 9,285.37 0.00 9,285.37 309.51
Exp: 316.51 5.8050 1,503.00

Peak Efficiency: 24.60 %
------------------------------------------------------------------------

2: Pu-239
Obs: 247.26 5.1554 1,712.74 5.69 12,678.43 0.00 12,678.43 422.61
Exp: 247.26 5.1554 1,707.00

Peak Efficiency: 24.76 %
------------------------------------------------------------------------

Calibrated By: g e 3cS4 -..c e&-z.3 -'2

0t0159



AlphaVision Absolute Peak Search And Fit

4420

3315

2210

1105-

2836.00

e

C

Pu-239

4036.50

Acquired: 13:12:14 on 23-Oct-97
File: C:\USER\CALIB\E0697296.CHN
Sample: AC5500

I, -

Cm-244

5237.00
Energy (keV)

Real Time:

6437.50 7638.00

1801.22 s. Live Time: 1800.00 s.
Detector: #6 AL1-06

Type: Calibration

71

f O$Ar -7) reA/

(A
4.JC

a
0

E0697 296



AlphaVision A36-BI Ver 1.20 10/23/97 2:28:30 PM
Southern Petroleum Laboratories-LAS 576A (ALI)

ZNERGY /EFFICIENCY CAL IBRATION

Standard Name:
Certification Daft:
Sample Type:
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

ACS500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/23/97 1:58:17 PM

ALI-07
D7 Calibration
512
1,800.00 Sec.
1,801.02 Sec.

C:\USER\CALIB\E0797296.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

----------------------------------- Results ----------------------------------
New Calibration: 2,827.1787 + 8.7891 * Chn.
Old Calibration: 2,832.7800 + 8.7674 * Chn.

New Efficiency:
Old Efficiency:

20.87 %
21.08 %

P E A K S U S E D

Energy Activity

I N C A L I B R A T IO N

Gross Bkg Net
Channel (mcV) DPM rwnn Count Count Count CPM

------------------------------------------------------------------------

Cm-244
338.80 5.8050 1,490.70
338.80 5.8050 1,503.00

Peak Efficiency: 20.70 %

Pu-239
264.90 5.1554 1,720.97
264.90 5.1554 1,707.00

Peak Efficiency: 21.04 %

5.37 7,815.56

5.57 10,774.98

0.00 7,815.56

0.00 10,774.98

Calibrated By: C l.- Ia-i o -"7

1:
Obs:
Exp:

2:
Obs:
Exp:

260.52

359.17

OLO1Gi



AlphaVision Absolute Peak Search And Fit

3560

2670

1780

890-

2827.00

V

3952.00
L1

Acquired: 13:58:17 on 23-Oct-97
File: C:\USER\CALIB\Eo797296.CHN
Sample: AC5500

.Pu-239

5077.00
Energy (keV)

67n- %

I

Cm-244

6202.00

Real Time: 1801.02 s. Live Time:
Detector:

Type:

7327.00

1800.00 s.
#7 ALI-07
Calibration

:3

0

0*~

E0797 296
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AlphaVision A36-BI Ver 1.20 10/23/97 3:02:42 PM
Southern Petrioleum Laboratories-LAS 576A (AL1)

ENERGY /EFFICIENCY CALIBRATION

Standard Name:
Certification Date:
Sample Type: -

Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

AC 500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/23/97 2:32:34 PM

ALI-08
DS Calibration
512
1,800.00 Sec.
1,801.20 Sec.

C:\USER\CALIB\E0897296.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

------------ ------------------- Results ------------------------------
New Calibration: 2,856.2324 + 8.8701 * Chn.
Old calibration: 2,851.7600 + 8.8516 * Chn.

New Efficiency:
Old Efficiency:

P E A K S

Energy Activity

25.08 %
25.29 %

U S E D I N C A L I B R A T IO N

Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------

1: Cm-244
Obs: 332.43 5.8050 1,512.03 5.71 9,525.63 0.00 9,525.63 317.52
Exp: 332.43 5.8050 1,503.00

Peak Efficiency: 25.23 t
------------------------------------------------------------------------

2: Pu-239
Obs: 259.20 5.1554 1,696.75 5.65 12,765.14 0.00 12,765.14 425.50
Exp: 259.20 5.1554 1,707.00

Peak Efficiency: 24.93 t
------------------------------------------------------------------------

Calibrated By: z -5t 4-c .= I O-Z3-17

Vt0163



AlphaVision Absolute Peak Search And Fit

4280-

3210

2856.00 3991.25

Acquired: 14:32:34 on 23-Oct-97
File: C:\USER\CALIB\E0897296.CHN
Sample: AC5500

Pu-239

Cm-244

5126.50
Energy (keV)

I,

6261.75

Real Time: 1801.20 s. Live Time:
Detector:

Type:

7397.00

1800.00 s.
#8 ALl-08
Calibration

U,
c
0
0

2140

1070

r
C:
I-
0~~

E0897296

I



AlphaVision A36-BI Ver 1.20 10/23/97 5:48:40 PM
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CAL IBR ATION

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM
Sample Type: calibration
Analysis Type: Absolute Peak Search And Fit

Acquisition Date: 10/23/97 3:32:27 PM

Detector: ALI-09
Group: Dl Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.28 Sec.

Spectrum File: C:\USER\CALIB\E0997296.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,941.9534 + 8.9245 * Chn.
Old Calibration: 2,941.9500 + 8.9245 * Chn.

New Efficiency: 25.61 %
old Efficiency: 25.61 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------

1: Cm-244
Obs: 320.80 5.8050 1,490.41 6.02 9,588.75 0.00 9,588.75 319.63
Exp: 320.80 5.8050 1,503.00

Peak Efficiency: 25.40 %
-------------------------------------------------------

2: Pu-239
Obs: 248.02 5.1554 1,721.30 5.76 13,224.79 0.00 13,224.79 440.83
Exp: 248.02 5.1554 1,707.00

Peak Efficiency: 25.83 %
ibrtd :- .:--------------------------------

Calibrated By: zC .<4-,-.,...&. Ia-as-';?)
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AlphaVision Absolute Peak Search And Fit

4380

3285-

2190

1095

Pu-239

K

A-t L4 I
r ."772 -5EA'

-4

Cm-244

2941.00 4083.25

Acquired: 15:32:27 on 23-Oct-97
File: C:\USER\CALIB\E0997296.CHN
Sample: AC5500

5225.50
Energy (keV)

Real Time: 1

6367.75

801.28 s. Live Time:
Detector:

Type:

7510.00

1800.00 s.
#9 AL1-09
Calibration

0

C-
C-
C

E0997296



AlphaVision A36-BI Ver 1.20 10/23/97 6:36:41 PM

Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: AC5500
Certification Daug: 3/ 3/93 12:00:00 PM
Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit

Acquisition Date: 10/23/97 6:06:29 PM

Detector: AL1-10
Group: D2 Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.24 Sec.

Spectrum File: C:\USER\CALIB\E1097296.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,943.6394 + 8.8584 * Chn.
Old Calibration: 2,944.5801 + 8.8487 * Chn.

New Efficiency: 24.92 %
Old Efficiency: 24.62 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

1: Cm-244
Obs: 323.01 5.8050 1,490.84 5.91 9,332.52 0.00 9,332.52 311.08
Exp: 323.01 5.8050 1,503.00

Peak Efficiency: 24.72 %
------------------------------------------------------------------------

2: Pu-239
Obe: 249.68 5.1554 1,720.81 5.95 12,864.18 0.00 12,864.18 428.81
Exp: 249.68 5.1554 1,707.00

Peak Efficiency: 25.12 %
------------------------------------------------------

Calibrated By: 4 ,-4 9;

to , 0167



AlphaVision Absolute Peak Search And Fit

239

4076.752943.00

Acquired: 18:06:29 on 23-Oct-97
File: C:\USER\CALIB\E1097296.CHN
Sample: AC5500

3840

2880

Cm-244

,II
5210.50 6344.25 7478.00

Energy (keV)
Real Time: 1801.24 s. Live Time: 1800.00 s.

Detector: #10AL1-10
Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/23/97 7:21:25 PM

Southern Patroleum Laboratories-LAS 176A (ALI)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PH
Sample Type: Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/23/97 6:51:16 PM

Detector: ALl-11
Group: D3 Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.22 Sec.

Spectrum File: C:\USER\CALIB\E1197296.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,911.7139 + 9.1019 * Chn.
Old Calibration: 2,923.8701 + 9.0660 * Chn.

New Efficiency: 24.05 %
Old Efficiency: 24.14 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (mOV) DPM FWNHM Count Count Count CPM

------------------------------------------------------------------------
1: Cm-244

Obs: 317.87 5.8050 1,500.24 6.18 9,060.95 0.00 9,060.95 302.03
Exp: 317.87 5.8050 1,503.00

Peak Efficiency: 24.00 %
-------------------------------------------------------

2: Pu-239
Obs: 246.51 5.1554 1,710.13 5.83 12,334.61 0.00 12,334.61 411.15
Exp: 246.51 5.1554 1,707.00

Peak Efficiency: 24.09 -
br:---------------------------------

Calibrated By: ci 2e 44 ;o-Z3--7

GtL0169



AlphaVision Absolute Peak Search And Fit

4220

3165

2110

1055-

2911.00

-t
A,-- 24%

Pu-239

4076.00

Acquired: 18:51:16 on 23-Oct-97
File: C:\USER\CALIB\E1197296.CHN
Sample: AC5500

I,

t

Cm-244

5241.00
Energy (keV)

Real Time: 1

6406.00 7571.00

801.22 s. Live Time: 1800.00 s.
Detector: #11 A1-1I

Type: CalibrationI-.

Ell197 296



AlphaVision A36-BI Ver 1.20 10/27/97 10:08:03 AM
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM
Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/27/97 9:37:17 AM

Detector: AL1-12
Group: D4 Calibration
Number of Channels: 512
Live Time: 1,200.00 Sec.
Real Time: 1,801.24 Sec.

Spectrum File: C:\USER\CALIB\E1297300.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,887.8369 + 9.0059 * Chn.
Old Calibration: 2,896.7600 + 8.9755 * Chn.

New Efficiency: 25.21 %
Old Efficiency: 25.32 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------
1: Cm-244

obs: 323.91 5.8050 1,483.67 5.00 9,392.45 0.00 9,392.45 313.08
Exp: 323.91 5.8050 1,503.00

Peak Efficiency: 24.89 %
-------------------------------------------------------

2: Pu-239
Obs: 251.79 5.1554 1,728.95 5.10 13,075.88 0.00 13,075.88 435.86
Exp: 251.79 5.1554 1,707.00

Peak Efficiency: 25.54 %
abrtdy:---------------------------------

calibrated By: jc.4 at I-Y 7
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AlphaVision Absolute Peak Search And Fit

4800 -

3600

2400

1200

2887.00

AM-- t4

rwAAk5214L

Pu-239

4039.75

Acquired: 09:37:17 on 27-Oct-97
File: C:\USER\CALIB\E1297300.CHN
Sample: AC5500

I,

Cm-244

5192.50 6345.25 7498.00
Energy (keV)

Real Time: 1801.24 s. Live Time: 1800.00 s.
Detector: #12 AL1-12

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/27/97 11:06:30 AM

Southern Petroleum Laboratories-LAS 576A (ALI)

ENERGY /EFFICIENCY

Standard Name:
certification Date:
Sample Type:
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

CAL IBR ATION

AC5500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/27/97 10:36:20 AM

AL1-13
D5 Calibration
512
1,800.00 Sec.
1,801.16 Sec.

Spectrum File: C:\USER\CALIB\E1397300.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results ----------------------------------
New Calibration: 2,923.3704 + 8.7937 * Chn.
Old Calibration: 2,933.6799 + 8.7655 * Chn.

New Efficiency:
Old Efficiency:

23.31 %
22.81 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (mev) DPM FWHM Count Count Count CPM

Cm-244
327.69 5.8050 1,497.75
327.69 5.8050 1,503.00

Peak Efficiency: 23.22 %

5.84 8,764.36 0.00 8,764.36

2: Pu-239
Obs: 253.82 5.1554 1,712.96 5.64 11,975.03 0.00 11,975.03 399.17
Exp: 253.82 5.1554 1,707.00

Peak Efficiency: 23.39 %
------------------------------------------------------------------------

calibrated By: I- 7'>

to173

1:
Obs:
Exp:
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E1397300 AlphaVision Absolute Peak Search And Fit

3860 I-

r 1 AM--
lCV'

r-

1930

Pu-2

965

2923.00 4048.50

Acquired: 10:36:20 on 27-Oct-97
File: C:\USER\CALIB\E1397300.CHN
Sample: AC5500

39

Cm-244

5174.00 6299.50 742
Energy (keV)

Real Time: 1801.16 s. Live Time: 1800.00 s.
Detector: #13AL1-13

Type: Calibration
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AlphaVision A36-BI Ver 1.2Q 10/27/97 1:16:11 PM
Southern Petroleum Laboratories-LE 576A (ALl)

Z N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM
Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/27/97 12:45:29 PM

Detector: AL1-14
Group: D6 Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.18 Sec.

Spectrum File: C:\USER\CALIB\E1497300.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USBR\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,920.7354 + 8.8738 * Chn.
Old Calibration: 2,918.8999 + 8.8787 * Chn.

New Efficiency: 23.50 %
Old Efficiency: 23.55 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (mev) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------
1: cm-244

obs: 325.03 5.8050 1,500.63 6.02 8,853.46 0.00 8,853.46 295.12
Exp: 325.03 5.8050 1,503.00

Peak Efficiency: 23.46 t
-------------------------------------------------------

2: Pu-239
Obs: 251.83 5.1554 1,709.70 6.11 12,050.68 0.00 12,050.68 401.69
Exp: 251.83 5.1554 1,707.00

Peak Efficiency: 23.54 t
---------------------------------

Calibrated By: z / a6t L-..t /O2 -1'i-;
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AlphaVision Absolute Peak Search And Fit

3840 -

2880

1920

960

2920.00

r.,rAi 7S k

Pu-239

4055.75

Acquired: 12:45:29 on 27-Oct-97
File: C:\USER\CALIB\Ei497300.CHN
Sample: AC5500

I, -

Cm-244

5191.50 6327.25 7463.00
Energy (keV)

Real Time: 1801.18 s. Live Time: 1800.00 s.
Detector: #14AL1-14

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/30/97 12:18:27 PM

Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name:
Certification Date:
Sample Type: -

Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

ACS500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/30/97 11:48:19 AM

ALI-15
D7 Calibration
512
1,800.00 Sec.
1,801.26 Sec.

Spectrum File: C:\USER\CALIB\E1597303.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,906.6572 + 8.9681 * Chn.
Old Calibration: 2,906.5901 + 8.9758 * Chn.

New Efficiency:
Old Efficiency:

26.00 %
25.56 %

P E A X S U S E D I N C A L I B R A T IO N

Energy Activity Gross 5kg Net
Channel (maV) DPM FWHM Count Count Count CPM

1: Om-244
Obs: 323.18 5.8050 1,488.40 7.89 9,712.64 0.00 9,712.64 323.75
Exp: 323.18 5.8050 1,503.00

Peak Efficiency: 25.75 %
------------------------------------------------------------------------

2: Pu-239
Obs: 250.75 5.1554 1,723.58 8.04 13,441.12 0.00 13,441.12 448.04
Exp: 250.75 5.1554 1,707.00

Peak Efficiency: 26.25 1
------------------------------------------------------------------------

Calibrated By: / c -3 )

(it 0177



AlphaVision Absolute Peak Search And Fit

3700-

2775

I~

K

Pu-239

2906.00 4053.75

Acquired: 11:48:19 on 30-Oct-97
File: C:\USER\CALIB\E1597303.CHN
Sample: AC5500

5201.50
Energy (keV)

Cm-244

6349.25

A- -,"

Real Time: 1801.26 s. Live Time: 1800.00 s.
Detector: #15 AL1-15

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/27/97 3:05:56 PM
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name:
Certification Date:
Sample Type: -

Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

AC 500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/27/97 2:35:47 PM

ALI-16
DB Calibration
512
1,800.00 Sec.
1,801.26 Sec.

C:\USER\CALIB\E1697300.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

----------------------------------- Results -----------------------------------
New Calibration: 2,899.0061 + 9.0091 * Chn.
Old Calibration: 2,905.7500 + 8.9896 * Chn.

New Efficiency:
Old Efficiency:

25.44 %
25.20 %

P E A K S U S E D

Energy Activity

I N C A L I B R A T IO N

Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------
1: Cm-244

Obs: 322.56 5.8050 1,492.61 5.11 9,535.12 0.00 9,535.12 317.84
Exp: 322.56 5.8050 1,503.00

Peak Efficiency: 25.27 %
------------------------------------------------------------------------

2: Pu-239
Obs: 250.46 5.1554 1,718.80 5.11 13,117.75 0.00 13,117.75 437.26
Exp: 250.46 5.1554 1,707.00

Peak Efficiency: 25.62 %
------------------------------------------------------------------------

Calibrated By: 2c4.c -n ~0Z7.7y-
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AlphaVision Absolute Peak Search And Fit

4600
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2300

1150-

2899.00 4052.00

Acquired: 14:35:47 on 27-Oct-97
File: C:\USER\CALIB\E1697300.CHN
Sample: AC5500

-I
~.A"-Z' 4l

Pu-239

Cm-244

5205.00
Energy (keV)

I

- 1
7511.006358.00

Real Time: 1801.26 s. Live Time: 1800.00 s.
Detector: #16AL1-16

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/28/97 9:42:13 AM
Southern Petroleum Laborateries-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y

Standard Name:
Certification Date:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

C A L I B R A T IO N

AC5500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/28/97 9:08:19 AM

AL1-17
Dl Calibration
512
1,800.00 Sec.
1,801.26 Sec.

Spectrum File: C:\USER\CALIB\E1797301.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALE
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results ----------------------------------
New Calibration: 2,902.1436 + 8.8079 * Chn.
Old Calibration: 2,902.1399 + 8.8079 * Chn.

New Efficiency:
Old Efficiency:

P E A K S

24.40 %
24.40 %

U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (mev) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------

1: Cm-244
Obs: 329.57 5.8050 1,474.38 6.01 9,032.88 0.00 9,032.88 301.10
Exp: 329.57 5.8050 1,503.00

Peak Efficiency: 23.94 %
------------------------------------------------------------------------

2: Pu-239
Obs: 255.82 5.1554 1,739.50 6.50 12,733.06 0.00 12,733.06 424.44
Exp: 255.82 5.1554 1,707.00

Peak Efficiency: 24.87 %
------------------------------------------------------------------------

Calibrated By: /C -2?-')
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AlphaVision Absolute Peak Search And Fit
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2902.00
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w.
4029.25

Acquired: 09:08:19 on 28-Oct-97
File: C:\USER\CALIB\E1797301.CHN
Sample: AC5500

5156.50
Energy (keV)

m

Cm-244

6283.75

ii

7411.00

Real Time: 1801.26 s. Live Time: 1800.00 s.
Detector: #17AL1-17

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/28/97 11:15:51 AM
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit

Acquisition Date: 10/28/97 10:45:41 AM

Detector: ALl-18
Group: D2 Calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.
Real Time: 1,801.20 Sec.

Spectrum File: C:\USER\CALIB\E1897301.CHN
Background File:

Library File: C:\USER\ALPHA\ALPHAVIS.ALB

certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,918.3606 + 8.8737 * Chn.
Old Calibration: 2,925.0000 + 8.8488 * Chn.

New Efficiency: 23.73 %
Old Efficiency: 23.44 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (maV) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------
1: Cm-244

Obs: 325.30 5.8050 1,487.58 5.50 8,861.10 0.00 8,861.10 295.37
Exp: 325.30 5.8050 1,503.00

Peak Efficiency: 23.48 %
-------------------------------------------------------

2: Pu-239
Obs: 252.10 5.1554 1,724.51 5.62 12,273.42 0.00 12,273.42 409.11
Exp: 252.10 5.1554 1,707.00

Peak Efficiency: 23.97 %
-------------------------------------------------------

Calibrated By: ':- [ 5-4,c4 c-"-'37
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AlphaVision Absolute Peak Search And Fit
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Acquired: 10:45:41 on 28-Oct-97
File: C:\USER\CALIB\Ei897301.CHN
Sample: AC5500

__1
5189.50 6325.25 746

Energy (keV)
Real Time: 1801.20 s. Live Time: 1800.00 s.

Detector: #18AL1-18
Type: Calibration
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Alphavision A36-BI Ver 1.20 10/28/97 12:09:39 PM
Southern Petroleum Laboratories-LAS 376A (ALI)

ENERGY /EFFICIENCY CALIBRATION

Standard Name:
Certification DaUX:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:
Group:

Number of Channels:
Live Time:
Real Time:

ACSSOO
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/28/97 11:39:23 AM

ALI-19
D3 Calibration
512
1,800.00 Sec.
1,801.12 Sec.

Spectrum File: C:\USER\CALIB\31997301.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate Pile: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results ----------------------------------
New Calibration: 2,913.5676 + 8.8476 * Chn.
Old Calibration: 2,916.8301 + 8.8430 * Chn.

New Efficiency: 21.84 %
Old Efficiency: 22.27 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FNHM Count Count Count CPM

------------------------------------------------------------------------

CM-244
326.80 5.8050 1,484.88
326.80 5.8050 1,503.00

Peak Efficiency: 21.58 %

6.70 8,143.10 0.00 8,143.10

2: Pu-239
Obs: 253.38 5.1554 1,727.58 6.77 11,319.68 0.00 11,319.68 377.32
Exp: 253.38 5.1554 1,707.00

Peak Efficiency: 22.11 %
------------------------------------------------------------------------

Calibrated By: /a-r-9-2

1:
Obs:
Exp:
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AlphaVision Absolute Peak Search And Fit

3180

2385

15901--

Pu-2

K

J1 I I
3.00 4045.25

Acquired: 11:39:23 on 28-Oct-97
File: C:\USER\CALIB\E1997301.CHN
Sample: AC5500

39

Cm-244

-,

5177.50 6309.75 744
Energy (keV)

Real Time: 1801.12 s. Live Time: 1800.00 s.
Detector: #19ALI-19

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/28/97 1:11:48 PH
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name:
Certification Daje:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

AC5500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/28/97 12:41:32 PM

AL1-20
D4 Calibration
512
1,800.00 Sec.
1,801.08 Sec.

C:\USER\CALIB\E2097301.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

----------------------------------- Results -----------------------------------
New Calibration: 2,914.8015 + 8.8593 * Chn.
Old Calibration: 2,920.2800 + 8.8380 * Chn.

New Efficiency:
Old Efficiency:

20.98 %
20.87 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (maV) DPM FWHM Count Count Count CPM

Cm-244
326.23 5.8050 1,477.41
326.23 5.8050 1,503.00

Peak Efficiency: 20.62 %

6.28 7,780.32 0.00 7,780.32

2: Pu-239
Obs: 252.91 5.1554 1,736.07 6.52 10,923.47 0.00 10,923.47 364.12
Exp: 252.91 5.1554 1,707.00

Peak Efficiency: 21.33 %
------------------------------------------------------------------------

Calibrated By: Z4< C-kM. I -8-' 7

OtOI87
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AlphaVision Absolute Peak Search And Fit

3180

2385-

I
Pu-2

-r
2914.00 4047.75

Acquired: 12:41:32 on 28-Oct-97
File: C:\USER\CALIB\E2097301.CHN
Sample: AC5500

(wVA

39

'I

Cm-244

5181.50 6315.25 744
Energy (keV)

Real Time: 1801.08 s. Live Time: 1800.00 s.
Detector: #20 AL1-20

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/28/97 3:01:02 PM

Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CAL IBR ATION

Standard Name: AC5500

Certification Da&g: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit

Acquisition Date: 10/28/97 2:30:53 PM

Detector: AL1-21
Group: Dl Calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.
Real Time: 1,801.32 Sec.

Spectrum File: C:\USER\CALIB\E2197301.CHN
Background File:
Library rile: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------

New Calibration: 2,899.1458 + 9.0369 * Chn.
Old Calibration: 2,904.8000 + 9.0265 * Chn.

New Efficiency: 26.14 %

Old Efficiency: 25.54 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

1: Cm-244
Obs: 321.55 5.8050 1,489.66 5.47 9,775.30 0.00 9,775.30 325.84
Exp: 321.55 5.8050 1,503.00

Peak Efficiency: 25.91 %

2: Pu-239
Obs: 249.67 5.1554 1,722.15 5.57 13,502.50 0.00 13,502.50 450.08
Exp: 249.67 5.1554 1,707.00

Peak Efficiency: 26.37 %

Calibrated By: Z' C i-?

U 0189



AlphaVision Absolute Peak Search And Fit

4680

3510

2340-

1170

2899.00

Pu-239

4055.50

Acquired: 14:30:53 on 28-Oct-97
File: C:\USER\CALIB\E2197301.CHN
Sample: AC5500

1j 0 tJqU

-,

Cm-244

5212.00 6368.50 7525.00
Energy (keV)

Real Time: 1801.32 s. Live Time: 1800.00 s.
Detector: #21 ALl-21

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/30/97 11:34:08 AM
Southern Petroleum Laboratories-LAS 576A (AL1)

E N E R G Y / E F F I C I1E N C Y C A L I B R A T IO N

Standard Name:
Certification Date:
Sample Type:
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

AC5500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/30/97 11:03:55 AM

AL1-22
D6 Calibration
512
1,800.00 Sec.
1,801.20 Sec.

C:\USER\CALIB\Z2297303.CHN

C: \USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

----------------------------------- Results -----------------------------------
New Calibration: 2,896.8826 + 8.9701 * Chn.
Old Calibration: 2,903.8701 + 8.9501 * Chn.

New Efficiency:
Old Efficiency:

23.96 %
24.08 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (mev) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------

CM-244
324.20 5.8050 1,479.38
324.20 5.8050 1,503.00

Peak Efficiency: 23.59 %

6.07 8,898.81 0.00 8,898.81 296.63

2: Pu-239
Obs: 251.78 5.1554 1,733.83 6.07 12,463.64 0.00 12,463.64 415.45
Exp: 251.78 5.1554 1,707.00

Peak Efficiency: 24.34 I
------------------------------------------------------------------------

Calibrated By: d44cni,4tgy

1:
Obs:
Exp:

o0191

10-30-7-



E2297303

3800

2850[

1900

950

AlphaVision Absolute Peak Search And Fit

PVwt4

Pu-239

Cm-244

1
2896.00 4044.00

Acquired: 11:03:55 on 30-Oct-97
File: C:\USER\CALIB\E2297303.CHN
Sample: AC5500

5192.00
Energy (keV)

6340.00

Real Time: 1801.20 s. Live Time: 1800.00 s.
Detector: #22 ALl-22

Type: Calibration

cc4-C

a
C.)

-,

CD

IQ

7488.00



AjphVULQn A36-II Ver I.Q W/JQ/97 19;49;1 AM
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CAL IBRATION

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM
Sample Type: - Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/30/97 10:19:42 AM

Detector: AL1-23
Group: D7 Calibration

Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.24 Sec.

Spectrum File: C:\USER\CALIB\E2397303.CHN

Background File:

Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,932.0684 + 8.9143 * Chn.
Old Calibration: 2,937.8601 + 8.9012 * Chn.

New Efficiency: 24.65 %

Old Efficiency: 24.73 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

1: Cm-244
Oba: 322.28 5.8050 1,479.64 5.56 9,156.49 0.00 9,156.49 305.22
Exp: 322.28 5.8050 1,503.00

Peak Efficiency: 24.27 %
------------------------------------------------------------------------

2± Pu-239
obs: 249.41 5.1554 1,733.53 5.50 12,819.96 0.00 12,819.96 427.33
Exp: 249.41 5.1554 1,707.00

Peak Efficiency: 25.04 %
---------------------------------

Calibrated By: Z S'-L.i...z &a-la--)7

0 1 93



AlphaVision Absolute Peak Search And Fit

1

p 1.4 kcf

1040

2932.00 4073.00

Pu-239

Acquired: 10:19:42 on 30-Oct-97
File: C:XUSER\CALIB\E2397303.CHN
Sample: AC5500

Cm-244

5214.00 6355.00 7496.00
Energy (keV)

Real Time: 1801.24 s. Live Time: 1800.00 s.
Detector: #23 ALl-23

Type: Calibration

4160

3120

U)
4-.c
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C
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AlphaVision A36-BI Ver 1.20 10/30/97 10:12:36 AM
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM
Sample Type: r Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/30/97 9:42:28 AM

Detector: AL1-24
Group: D8 Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.24 Sec.

Spectrum File: C:\USER\CALIB\E2497303.CHN

Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate Filet C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------
New Calibration: 2,912.0034 + 8.8565 * Chn.
Old Calibration: 2,916.5100 + 8.8485 * Chn.

New Efficiency: 24.72 %
Old Efficiency: 25.37 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (mev) DPH FWHM Count Count Count CPM

-------------------------------------------------------------------------
1: Cm-244

Obs: 326.65 5.8050 1,493.79 6.01 9,267.40 0.00 9,267.40 308.91
Exp: 326.65 5.8050 1,503.00

Peak Efficiency: 24.57 %
-------------------------------------------------------

2: Pu-239
obs: 253.31 5.1554 1,717.46 5.99 12,733.14 0.00 12,733.14 424.44
Exp: 253.31 5.1554 1,707.00

Peak Efficiency: 24.87 %
-----------------------------------

Calibrated By: ZS / L---c.~s O3 o -57

uufJ195



AlphaVision Absolute Peak Search And Fit

4180

3135-

2912.00 4045.50

Acquired: 09:42:28 on 30-Oct-97
File: C:\USER\CAUB\E2497303.CHN
Sample: AC5500

~1

A -z4_ j~e~

Pu-239

Cm-244

5179.00
Energy (keV)

6312.50 7446.00

Real Time: 1801.24 s. Live Time: 1800.00 s.
Detector: #24 AL1-24

Type: Calibration
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Alphavision A36-BI Ver 1.20 10/30/97 9:23:45 AM
Southern Petroleum Laboratories-LAS 576A (ALI)

ENERGY /EFFICIE NCY CALIBRATION

Standard Name:
Certification Date:
Sample Type:

Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

ACS500
3/ 3/93 12:00:00 PH
Calibration
Absolute Peak Search And Fit
10/30/97 8:53:36 AM

ALl-25
Dl Calibration
512
1,800.00 Sec.
1,801.30 Sec.

C:\USER\CALIB\E2597303.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

----------------------------------- Results ----------------------------------
New Calibration: 2,902.9409 + 8.9668 * Chn.
Old Calibration: 2,907.9600 + 8.9572 * Chn.

New Efficiency: 26.24 %
Old Efficiency: 26.38 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FNHO Count Count Count CPM

1: Cm-244
Obs: 323.64 5.8050 1,503.09 5.25 9,898.87 0.00 9,898.87 329.96
Exp: 323.64 5.8050 1,503.00

Peak Efficiency: 26.24 %
-------------------------------------------------------------------------

2: Pu-239
Obs: 251.20 5.1554 1,706.90 5.73 13,433.60 0.00 13,433.60 447.79
Exp: 251.20 5.1554 1,707.00

Peak Efficiency: 26.24 %
-------------------------------------------------------------------------

Calibrated By: I 9-39

',)I97



AlphaVision Absolute Peak Search And Fit

4660 -

3495

2330

1165

2902.00 4049.50

Acquired: 08:53:36 on 30-Oct-97
File: C:\USER\CALIB\E2597303.CHN
Sample: AC5500

Pu-239

Cm-244

5197.00
Energy (keV)

Real Time: 1

~1

-2

6344.50 7492.00

801.30 s. Live Time: 1800.00 s.
Detector: #25 AL1-25

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/30/97 8:45:36 AM
Southern Petroleum Laboratories-LAS 576A (ALI)

2 N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM

Sample Type: Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/30/97 8:15:26 AM

Detector: ALI-26
Group: D2 Calibration
Number of Channels: 512
Live Time: 1,800.00 sec.
Real Time: 1,801.30 Sec.

Spectrum File: C:\USER\CALIB\E2697303.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPRAVIS.ALB
----------------------------------- Results -----------------------------------

New Calibration: 2,912.2061 + 8.9465 * Chn.
Old Calibration: 2,917.6499 + 8.9278 * Chn.

New Efficiency: 25.92 %
Old Efficiency: 25.83 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

1: Cm-244
Obs: 323.34 5.8050 1,497.89 5.87 9,746.94 0.00 9,746.94 324.90
Exp: 323.34 5.8050 1,503.00

Peak Efficiency: 25.84 %
--------------------------------------------------------------------------

2: Pu-239
Obs: 250.73 5.1554 1,712.80 5.61 13,319.08 0.00 13,319.08 443.97
Exp: 250.73 5.1554 1,707.00

Peak Efficiency: 26.01 %
--------------------------------------------------------

Calibrated By: 4< <CAAlt /.I 9

6 0199



AlphaVision Absolute Peak Search And FitI O OJ.

4240

3180 +

2120 F-

1060

2912.00 4057.00

Pu-239

L

Acquired: 08:15:26 on 30-Oct-97
File: C:\USER\CALIB\E2697303.CHN
Sample: AC5500

5202.00
Energy (keV)

II

Cm-244

III
6347.00

Real Time: 1801.30 s. Live Time: 1800.00 s.
Detector: #26 AL1-26

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/29/97 6:06:46 PM
Southern Petroleum Laboratories-LAS 576A (ALI)

Z N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM
Sample Type: Calibration
Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/29/97 5:36:34 PM

Detector: AL1-27
Group: D3 Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.26 Sec.

Spectrum Pile: C:\USER\CALIB\E2797302.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results ----------------------------------
New Calibration: 2,972.4548 + 8.8331 * Chn.
Old Calibration: 2,979.6799 + 8.8145 * Chn.

New Efficiency: 24.84 %
Old Efficiency: 24.29 %

P E A K S U S E 0 1 N C A L I B R A T IO N

Energy Activity Gross 8kg Net
Channel (meV) DPM FWHM Count Count Count CPM

-------------------------------------------------------------------------

1: Om-244
Obs: 320.67 5.8050 1,485.05 5.97 9,258.53 0.00 9,258.53 308.62
Exp: 320.67 5.8050 1,503.00

Peak Efficiency: 24.54 %
-------------------------------------------------------

2: Pu-239
Obs: 247.13 5.1554 1,727.39 5.97 12,868.96 0.00 12,868.96 428.97
Exp: 247.13 5.1554 1,707.00

Peak Efficiency: 25.13 %
-------------------------------------------------------

Calibrated By: $ - le-e.,..So



AlphaVision Absolute Peak Search And Fit,~J 4-

3920

2940

1960-

9801

2972.00

I

4102.50

Acquired: 17:36:34 on 29-Oct-97
File: C:\USER\CALIB\E2797302.CHN
Sample: AC5500

Pu-239

Cm-244

5233.00 6363.50 7494.00
Energy (keV)

Real Time: 1801.26 s. Live Time: 1800.00 s.
Detector: #27 AL1 -27

Type: Calibration
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AlphaViion A36-1 Ver 1.20 10/29/97 3:43:05 PM
acuthern Patroleum Laboratoriae-LAS 9A (ALI)

ENERGY /EFFICIENCY CALIBRATION

Standard Name:
Certification Date:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

AC5500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/29/97 3:12:56 PM

.AL1-28
D4 Calibration
512
1,800.00 Sec.
1,801.24 Sec.

Spectrum File: C:\USER\CALIB\E2897302.CHN
Background File:
Library Filet C:\USER\ALPEA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPBA\ALPHKAVIS.ALB
----------------------------------- Results ---------------------
New Calibration: 2,923.7141 + 8.8807 * Chn.
Old Calibration: 2,927.8899 + 8.8690 * Chn.

New Efficiency:
Old Efficiency:

24.67 1
24.32 %

P E A K S U S E D I N C A L IB R A T IO N

Energy Activity Gross 8kg Net
Channel (meV) DPM FWHM Count Count Count CPM

--------------------------------------------------------------------------
1: Cm-244

Obs: 324.44 5.8050 1,472.67 5.73 9,121.53 0.00 9,121.53 304.05
Exp: 324.44 5.8050 1,503.00

Peak Efficiency: 24.18 %
--------------------------------------------------------------------------

2: Pu-239
Obs: 251.30 S.1554 1,741.44 5.98 12,889.00 0.00 12,889.00 429.63
Exp: 251.30 5.1554 1,707.00

Peak Efficiency: 25.17 I
- ----------------------- ----------------------------------------------

Calibrated By: ' 4ttn.wto lo.ZI-1

W,0203



AlphaVision Absolute Peak Search And Fit

4040

F% qrV72 ktQ"

Pu-239

Cm-244

2923.00 4059.50

Acquired: 15:12:56 on 29-Oct-97
File: C:\USER\CALIB\E2897302.CHN
Sample: AC5500

5196.00
Energy (keV)

6332.50 7469.00

Real Time: 1801.24 s. Live Time: 1800.00 s.
Detector: #28 ALI -28

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/29/97 2:36:35 PM
Southern Petroleum Laboratories-LAS 576A (ALI)

E N E R G Y /

Standard Name:
Certification Date:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

E F F I C I E N C Y C A L I B R A T IO N

ACS500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/29/97 2:06:24 PM

ALl-29

D5 Calibration
512
1,800.00 Sec.
1,801.12 Sec.

Spectrum File: C:\USER\CALIB\E2997302.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results ----------------------------------
New Calibration: 2,943.3997 + 8.9329 * Chn.
Old Calibration: 2,951.9700 + 8.9068 * Chn.

New Efficiency:
Old Efficiency:

P E A K S

22.02 %
22.12 %

U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (mev) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------
1: Cm-244

Obs: 320.34 5.8050 1,464.03 5.74 8,093.86 0.00 8,093.86 269.80
Exp: 320.34 5.8050 1,503.00

Peak Efficiency: 21.45 %
------------------------------------------------------------------------

2: Pu-239
Obs: 247.62 5.1554 1,751.26 5.89 11,569.14 0.00 11,569.14 385.64
Exp: 247.62 5.1554 1,707.00

Peak Efficiency: 22.59 %
------------------------------------------------------------------------

Calibrated By: 4

V#L 0205

1 0-20 - 7 "



E2997302 AlphaVision Absolute Peak Search And Fit

3580

2685

1790_

895-

2943.00

Pu-239

4086.25

Acquired: 14:06:24 on 29-Oct-97
File: C:\USER\CALIB\E2997302.CHN
Sample: AC5500

5229.50
Energy (keV)

II

Cm-244

1
6372.75

Real Time: 1801.12 s.
I

7516.00

Live Time: 1800.00 s.
Detector: #29 ALI -29

Type: Calibration
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AlphaVision A36-BI Ver 1.20 10/30/97 12:52:57 PM
Southern Petroleum Laboratories-LAS 576A (ALI)

E N E R G Y /

Standard Name:
Certification Date:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

E F F I C I E N C Y C A L I B R A T IO N

ACS500
3/ 3/93 12:00:00 PM
Calibration

Absolute Peak Search And Fit
10/30/97 12:22:44 PM

ALl-30
D6 Calibration
512
1,800.00 Sec.
1,801.12 Sec.

Spectrum File: C:\USER\CALIB\E3097303.CHN

Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPMA\ALPHAVIS.ALB
----------------------------------- Results-----------------------------------
New Calibration: 2,939.4951 + 8.8208 * Chn.
Old Calibration: 2,938.8701 + 8.8277 * chn.

New Efficiency:
Old Efficiency:

21.98 %
21.80 %

P E A K S U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------
1: Cm-244

Obs: 324.85 5.8050 1,475.16 5.77 8,136.71 0.00 8,136.71 271.22
Exp: 324.85 5.8050 1,503.00

Peak Efficiency: 21.57 %
------------------------------------------------------------------------

2: Pu-239
Obs: 251.21 5.1554 1,738.62 6.27 11,460.47 0.00 11,460.47 382.02
Exp: 251.21 5.1554 1,707.00

Peak Efficiency: 22.38 %
------------------------------------------------------------------------

Calibrated By: 6 SAA~t,

i 020 7



E3097 303 AlphaVision Absolute Peak Search And Fit

3120

2340

1560

780

2939.00 4068.00

Acquired: 12:22:44 on 30-Oct-97
File: C:\USER\CALIB\E3097303.CHN
Sample: AC5500

A.- 7oc%

Pu-239

Cm-244

5197.00
Energy (keV)

Real Time: 1

II

6326.00 7455.00

801.12 s. Live Time: 1800.00 s.
Detector: #30 AL1-30

Type: Calibration
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AlphaVision A36-El Ver 1.20 10/29/97 10:23:22 AM
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

Standard Name:
Certification Date:
Sample Type: -
Analysis Type: ~
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

AC5SOO
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/29/97 9:24:10 AM

AL1-31
D7 Calibration
512
1,800.00 Sec.
1,801.06 sec.

Spectrum File: C:\USER\CALIB\E3197302.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results ---------------------------------
New Calibration: 2,826.2673 + 8.8426 * Chn.
Old Calibration: 2,826.2700 + 8.8426 * Chn.

New Efficiency:
Old Efficiency:

21.32 %
21.32 %

P E A K S U S E D I N C A L IB R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHN Count Count Count CPM

------ ----------------------------------------- -------------------------
1: Cm-244

Obs: 336.86 5.8050 1,497.54 5.35 8,013.53 0.00 8,013.53 267.12
Exp: 336.86 5.8050 1,503.00

Peak Efficiency: 21.24 t
------------------------------------------------------------------------

2: Pu-239
Obs: 263.40 5.1554 1,713.20 5.47 10,954.47 0.00 10,954.47 365.15
Exp: 263.40 5.1554 1,707.00

Peak Efficiency: 21.39 %
------------------------------------------------------------------------

Calibrated By: z 5C4 .f. I 0-zq--

fit 0209



AlphaVision Absolute Peak Search And Fit

3780

2835-

1890

K
945 _

2826.00 3957.75

Acquired: 09:24:10 on 29-Oct-97
File: C:\USER\CALIB\E3197302.CHN
Sample: AC5500

Pu-239

Cm-244

5089.50
Energy (keV)

Real
t

I_-

6221.25 7353.00

Time: 1801.06 s. Live Time: 1800.00 s.
Detector: #31 ALl-31

Type: Calibration
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AlphaViion A36-BI Ver 1.2Q 10/29/97 9:17:20 AM
Southern Petroleum Laboratories-LAS 576A (ALl)

E N E R G Y / E F F I C I E N C Y C A L I B R A T IO N

standard Name:
certification Date:
Sample Type:
Analysis Type:
Acquisition Date:

Detector:
Group:
Number of Channels:
Live Time:
Real Time:

Spectrum File:
Background File:

ACS500
3/ 3/93 12:00:00 PM
Calibration
Absolute Peak Search And Fit
10/29/97 8:47:06 AM

ALl-32
D8 Calibration
512
1,800.00 Sec.
1,800.92 Sec.

C:\USER\CALIB\E3297302.CHN

Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate Filet C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Results -----------------------------------

New Calibration: 2,887.1675 + 8.6852 * Chn.
Old Calibration: 2,886.3501 + 8.6875 * Chn.

New Efficiency:
Old Efficiency:

P E A K S

17.93 %
17.80 %

U S E D I N C A L I B R A T IO N

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM

------------------------------------------------------------------------
Cm-244
335.95 5.8050 1,486.17
335.95 5.8050 1,503.00

Peak Efficiency: 17.73 %

8.25 6,688.60 0.00 6,688.60

2: Pu-239
Obs: 261.16 5.1554 1,726.11 9.81 9,282.65 0.00 9,282.65 309.42
Exp: 261.16 5.1554 1,707.00

Peak Efficiency: 18.13 %
------------------------------------------------------------------------

Calibrated By: C .LA4.t jo-z'-

1:
Obs:
Exp:

222.95

(t L0211



AlphaVision Absolute Peak Search And Fit

2000

1500

1000

Pu-239

500--
Cm-244

2887.00 3998.50

Acquired: 08:47:08 on 29-Oct-97
File: C:\USER\CALIB\E3297302.CHN
Sample: AC5500

5110.00
Energy (keV)

I II
6221.50 7333.00

Real Time: 1800.92 s. Live Time: 1800.00 s.
Detector: #32 ALI-32

Type: Calibration
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